
Report

FINAL FEASIBILITY STUDY
NL Industries, Inc. Site
Pedricktown, New Jersey

NL INDUSTRIES, INC.
Hightstown, New Jersey

May 1993

OBRIENCGERE
ENGINEERS, INC.

ooro

o
On
Oi
O>



Report

FINAL FEASIBILITY STUDY
NL Industries, Inc. Site
Pedricktown, New Jersey

NL INDUSTRIES, INC.
Hightstown, New Jersey

May 1993

O'BRIEN 0 GERE
ENGINEERS, INC.



A
PPEN

D
IC

ES

N
LI 

002 
0560



FINAL FEASIBILITY STUDY
NL INDUSTRIES, INC. SITE

PEDRICKTOWN, NEW JERSEY

NL INDUSTRIES, INC.
Hightstown, New Jersey

,/*"•

MAY 1993

.r~
M

oo
K)

PREPARED BY: o
O'BRIEN & GERE ENGINEERS, INC.

RARITAN PLAZA 1
EDISON, NEW JERSEY 08837



NL INDUSTRIES, INC. SITE 
Pedricktown, New Jersey 

FINAL FEASIBILITY STUDY 

Table of Contents 

EXECUTIVE SUMMARY 

SECTION 1 - INTRODUCTION 

1.1 Purpose and Organization of Report 1 
1.2 Site Background Information 2 

1.2.1 Site Description 2 
1.2.2 Site History 3 
1.2.3 Nature and Extent of Contamination 5 

1.2.3.1 SoUs . 6 
1.2.3.2 Ground Water 9 
1.2.3.3 Surface Water and Sediment 17 
1.2.3.4 Media Not Included in this Feasibility Study 20 

1.2.4 Contaminant Fate and Transport 21 
1.2.4.1 Potential Routes of Migration 22 
1.2.4.2 Contaminant Persistence 22 
1.2.4.3 Contaminant Migration 23 

1.2.5 Baseline Risk Assessment 26 
1.2.6 Applicable or Relevant and Appropriate 26 

Requirements and "To Be Considered" Information 

SECTION 2 - IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

2.1 Introduction 30 
2.2 Remedial Action Objectives 31 
2.3 Media Volumes and General Response Actions 37 

2.3.1 Media Volumes 37 
2.3.2 General Response Actions 40 

2.4 Identification and Screening of Remedial Technologies 41 
and Process Options 
2.4.1 SoU 41 
2.4.2 Ground Water 43 ^ 
2.4.3 Sediment South of U.S. Route 130 44 ' ^ 
2.4.4. Sediment North of U.S. Route 130 45 

o 
o 

O 
• • . C n 

TOC - 1 



SECTION 3 - DEVELOPMENT AND SCREENING OF ALTERNATIVES Page

3.1 Introduction 46

3." Soil Alternatives 46
3.2.1 Soil Alternative A-No Action/Institutional Controls 49
3.2.2 Soil Alternative B-Excavation of All Soils Abov Action 49

Level/Soil /ashing of All Excavated Soil/Return
Treated S ; to Site/Disposal

3.2.3 Soil Alternative C-Excava ,-, of All Soils Above Action 50
Level/Solidification/St nation (S/S) of All Excavated
Soil/Consolidation On-Site

3.2.4 Soil Alternative D-Excavation of All Soils Above Action 51
Level/Soil Washing of Hazardous Soils Requiring
Treatmen^/Consolidation On-Site/Disposal

3.2.5 Soil Alternative E-Excavation of All Soils Above Action 53
Level/On-Site S/S of Hazardous Soils Requiring Treatment/Disposal

3.2.6 Soil Alternative F-ExcavaL of All Soils Above Action 54
Level/On-Site S/S of Hazardous Soils/Consolidation On-Site

3.2.7 Soil Alternative G-Excavation of All Soils Above Action 54
Level/Off-Site Disposal

3.2.8 Soil Alternative H-Excavatien of On-Site Soils Over 1,000 ppm Lead 55
and Off-Site and Wetlanc Soils Over 500 ppm Lead/On-Site
Consolidation/Disposal

^.3 Ground Water Alternatives 55
3.3.1 Ground Water Alternative A - No Action 57
3.3.2 Ground Water Alternative B - Pump and Treat with 57

Subsurface Discharge via Infiltration Pond
3.3.3 Ground Water Alternative C - Pump and Treat with 58

Subsurface Discharge via a Leach Field
3.3.4 Ground Water Alternative D - Pump and Treat with 59

Subsurface Discharge via Infiltration Trenches
3.3.5 Ground Water Alternative E - Pump and Treat with 59

Subsurface Discharge via Reinjection Wells to
the Unconfined Aquifer -%.

3.3.6 Ground Water Alternative F - Pump and Treat with 60 £
Subsurface Discharge via to the Confined Aquifer
Reinjection Wells o

3.3.7 Ground Water Alternative G - Pump and Treat with 60 ro
Direct Discharge to Surface Water

en
3.4 Sediment Alternatives South of U.S. Route 130 61 g

3.4.1 Sediment South of U.S. Route 130 61
Alternative A - No Action

3.4.2 Sediment South of U.S. Route 130 61
Alternative B - Temporary Stream Diversion

3.4.3 Sediment South of U.S. Route 130 62
Alternative C - Permanent Stream Diversion

TOC-2



SECTION 3 - DEVELOPMENT AND SCREENING OF ALTERNATIVES Page
(Continued)

3.5 Sediment Alternatives North of U.S. Route 130 62
3.5.1 Sediment North of U.S. Route 130 62

Alternative A - No Action
3.5.2 Sediment North of U.S. Route 130 62

Alternative B - Mechanical Dredging

3.6 Screening of Alternatives 62
3.6.1 Introduction 62
3.6.2 Effectiveness 63
3.6.3 Implementability 63
3.6.4 Cost 63
3.5.5 Summary 65

SECTION 4 - DETAILED EVALUATION OF ALTERNATIVES

4.1 Introduction 66
4.1.1 Overall Protection of Human Health and the Environment 67
4.1.2 Compliance with ARARs 67
4.1.3 Long-Term Effectiveness and Permanence 67
4.1.4 Reduction of Toxicity, Mobility, and Volume Through Treatment 68
4.1.5 Short-Term Effectiveness 68
4.1.6 Implementability 68
4.1.7 Cost 69

4.2 Soil Remedial Alternatives 69
4.2.1 Soil Alternative A - No Action/Institutional Controls 70

4.2.1.1 Overall Protection of Human Health and the Environment 70
4.2.1.2 Compliance with ARARs 71
4.2.1.3 Long-Term Effectiveness and Permanence 71
4.2.1.4 Reduction of Toxicity, Mobility, or Volume 72

Through Treatment
4.2.1.5 Short-Term Effectiveness 72
4.2.1.6 Implementability 72
4.2.1.7 Cost 72

4.2.2 Soil Alternative B-Excavation of All Soils Above Action 72
Level/Soil Washing of All Excavated Soil/Return
Treated Soils to Site/Disposal

4.2.2.1 Overall Protection of Human Health and the Environment 73
4.2.2.2 Compliance with ARARs 74
4.2.2.3 Long Term Effectiveness and Permanence 75
4.2.2.4 Reduction of Toxicity, Mobility, and Volume 76

Through Treatment
4.2.2.5 Short Term Effectiveness 76
4.2.2.6 Implementability 77
4.2.2.7 Cost 79

TOC - 3



SECTION 4 - DETAILED EVALUATION OF ALTERNATIVES (Continued) Page

4.2.3 Soil Alternative C-Excavation of All Soils Above Action ~9
Levei/Solidification/Stabilization (b/S) 01 Aii Excavated
So; 'Consolidati*:i On-Site

4.2.3.1 Overall Pr cection of Human Health and the Environm 80
•' 4.2.3.2 Compliance with ARARs 80

4.2.3.3 Long-Term Effectiveness and Permanence 82
4.2.3.4 Reduction of Toxicity, Mobility, or Volume 82

Through Treatment
4.2.3.5 Short-Term Effectiveness 82
4.2.3.6 Implementability 83
4.2.3.7 Cost 84

4.2.4 Soil Alternative D-Excavation of All Soils Above Action 84
Level/Soil Washing of Hazardous Soils Requiring
Treatment/Consolidation On-Site/Disposal

4.2.4.1 Overall Protection of Human Health and the Environment 86
4.2.4.2 Compliance with ARARs 86
4.2.4.3 Long-Term Effectiveness and Permanence 86
4.2.4.4 Reduction of Toxicity, Mobility, or Volume 87

Through Treatment
4.2.4.5 Sr^rt-Term Effectiveness 87
4.2.4.6 Irr- iementability 88 .
4.2.4.7 Cost 88

4.2.5 Soil Alternative E-Excavation of All Soils Above Action 89
Level/On-Site S/S of Hazardous Soils Requiring Treatment/
Disposal

4.2.5.1 Overall Protection of Human Health and the Environment 90
4.2.5.2 Compliance with ARARs 90
4.2.5.3 Long-Term Effectiveness and Permanence 90
4.2.5.4 Reduction of Toxicity, Mobility, or Volume 91 __,

Through Treatment r
4.2.5.5 Short-Term Effectiveness 91 M

4.2.5.6 Implementability 92 o
4.2.5.7 Cost 92 g

4.2.6 Soil Alternative F-Excavation of Soils Above Action 93 o
Level/On-Site S/S of All Hazai^ous Soils/Cons dation On te <£

4.2.6.1 Overall Protection of Human Health and uie Envirom -.t 93 ^
4.2.6.2 Compliance with ARARs 93
4.2.6.3 Long-Term Effectiveness and Permanence 94
4.2.6.4 Reduction of Toxicity, Mobility, or Volume 94

Through Treatment
4.2.6.5 Short-Term Effectiveness 94
4.2.6.6 Implementability 95
4.2.6.7 Cost 96

TOC-4



SECTION 4 - DETAILED EVALUATION OF ALTERNATIVES (Continued) Page

4.2.7 Soil Alternative G-Excavation of All Soils Above Action 96
Level/Off-Site Disposal

4.2.7.1 Overall Protection of Human Health and the Environment 97
4.2.7.2 Compliance with ARARs 97
4.2.7.3 Long-Term Effectiveness and Permanence 98
4.2.7.4 Reduction of Toxicity, Mobility, or Volume 99

Through Treatment
4.2.7.5 Short-Term Effectiveness 99
4.2.7.6 Implementability 100
4.2.7.7 Cost 101

4.2.8 Soil Alternative H-Excavation of On-Site Soils Over 101
1,000 ppm Lead and Off-Site and Wetland Soils Over
500 ppm Lead/On-Site Consolidation/Disposal

4.2.8.1 Overall Protection of Human Health and the Environment 102
4.2.8.2 Compliance with ARARs 102
4.2.8.3 Long-Term Effectiveness and Permanence 102
4.2.8.4 Reduction of Toxicity, Mobility, or Volume 103

Through Treatment
4.2.8.5 Short-Term Effectiveness 103
4.2.8.6 Implementability 103
4.2.8.7 Cost 103

4.2.9 Summary 103

4.3 Ground Water Remedial Alternatives 105
4.3.1 Ground Water Alternative A - No Action 105

4.3.1.1 Overall Protection of Human Health and the Environment 106
4.3.1.2 Compliance with ARARs 106
4.3.1.3 Long-Term Effectiveness and Permanence 107
4.3.1.4 Reduction of Toxicity, Mobility, or Volume 107

Through Treatment
4.3.1.5 Short-Term Effectiveness 107
4.3.1.6 Implementability 108
4.3.1.7 Cost 108

4.3.2 Ground Water Alternative B - Pump and Treat with 108
Subsurface Discharge via Infiltration Pond

4.3.2.1 Overall Protection of Human Health and the Environment 110
4.3.2.2 Compliance with ARARs 110
4.3.2.3 Long-Term Effectiveness and Permanence 113
4.3.2.4 Reduction of Toxicity, Mobility, or Volume 113

Through Treatment
4.3.2.5 Short-Term Effectiveness 113
4.3.2.6 Implementability 114
4.3.2.7 Cost 114

TOC-5



SECTION 4 - DETAILED EVALUATION OF ALTERNATIVES (Continued) Page „

4.3.3 Ground Water Alternative C - Pump and Treat with 115
Subsurface D'^charge via Leach Field

4.3.3.1 Overai 'rotection of Human Health and the Environment 115
4.3.3.2 Compi^nce with /-.RARs 115
4.3.3.3 Long-Term Effectiveness and ermanence 115
4.3.3.4 Reduction of Toxicity, Mobility, or Volume 116

T ">ugh Treatment
4.3.3.5 Shc.c-Term Effectiveness 116
4.3.3.6 Implementability 116
4.3.3.7 Cost 118

4.3.4 Ground Water Alternative D - Pump and Treat with 118
Subsurface Discharge via -filtration Trenches

4.3.4.1 Overall Protection . Human Health and the Environment 118
4.3.4.2 Compliance with ARARs 119
4.3.4.3 Long-Term Effectiveness and Permanence 119
4.3.4.4 Reduction of Toxicity, Mobility, or Volume 119

Through Treatment
4.3.4.5 Short-Term Effectiveness 119
4.3.4.6 Implement: iity 120
4.3.4.7 Cost 120

4.3.5 Ground Water Alternative E - Pump and Treat with 121 _„
Subsurface Discharge via Reinjection Wells to the
Unconfined Aquifer

4.3.5.1 Overall Protection of Human Health and the Environment 122
4.3.5.2 Compliance with ARARs 122
4.3.5.3 Long-Term Effectiveness and Permanence 122
4.3.5.4 Reduction of Toxicity, Mobility, or Volume 122

Through Treatment
4.3.5.5 Short-Term Effectiveness 122
4.3.5.6 Implementability 123
4.3.5.7 Cost 124

~z
4.3.6 Ground Water Alternative F - Pump and Treat with Subsurface 124 -£

Discharge via Reinjection Wells to the Confined Aquifer
4.3.6.1 Overall Protection of Human Health and the Environment 125 o
4.3.6.2 Compliance with ARARs 125 K>
4.3.6.3 Long-Term Effectiveness and Permanence 125
4.3.6.4 Reduction of Toxicity, Mobility, or Volume 125 °

Through Treatment ^
4.3.6.5 Short-Term Effectiveness 125
4.3.6.6 Implementability 126
4.3.6.7 Cost 127

TOC-6



SECTION 4 - DETAILED EVALUATION OF ALTERNATIVES (Continued) Page

4.3.7 Ground Water Alternative G - Pump and Treat with Direct 127
Discharge to Surface Water

4.3.7.1 Overall Protection of Human Health and the Environment 127
4.3.7.2 Compliance with ARARs 128
4.3.7.3 Long-Term Effectiveness and Permanence 130
4.3.7.4 Reduction of Toxicity, Mobility, or Volume 130

Through Treatment
4.3.7.5 Short-Term Effectiveness 130
4.3.7.6 Implementability 131
4.3.7.7 Cost 131

4.3.8 Summary 132

4.4 Remedial Alternatives for Sediments South of U.S. Route 130 133
4.4.1 Sediment South of U.S. Route 130 Alternative A - No Action 133

4.4.1.1 Overall Protection of Human Health and the Environment 134
4.4.1.2 Compliance with ARARs 134
4.4.1.3 Long-Term Effectiveness and Permanence 135
4.4.1.4 Reduction of Toxicity, Mobility, or Volume 135

Through Treatment
4.4.1.5 Short-Term Effectiveness 135
4.4.1.6 Implementability 135
4.4.1.7 Cost 135

4.4.2 Sediment South of U.S. Route 130 Alternative B - Temporary Stream 136
Diversion

4.4.2.1 Overall Protection of Human Health and the Environment 137
4.4.2.2 Compliance with ARARs 137
4.4.2.3 Long-Term Effectiveness and Permanence 138
4.4.2.4 Reduction of Toxicity, Mobility, or Volume 138

Through Treatment
4.4.2.5 Short-Term Effectiveness 139
4.4.2.6 Implementability 139
4.4.2.7 Cost 140

4.4.3 Sediment South of U.S. Route 130 Alternative C - Permanent 140
Stream Diversion

4.4.3.1 Overall Protection of Human Health and the Environment 141
4.4.3.2 Compliance with ARARs 141
4.4.3.3 Long-Term Effectiveness and Permanence 142
4.4.3.4 Reduction of Toxicity, Mobility, or Volume 142

Through Treatment
4.4.3.5 Short Term Effectiveness 143
4.4.3.6 Implementability 143
4.4.3.7 Cost 144

4.4.4 Summary of Sediments Alternatives South of U.S. Route 130 144

TOC-7



SECTION 4 - DETAILED EVALUATION OF ALTERNATIVES (Continued) Page

4.5 Remedial Alternatives for Sediments North of U.S. Route 130 144
4.5.1 Sediment North of U.S. Route 130 Alternative A - No Action 145
4.5.2 Sediment North of U.S. Route 130 Alternative B - Mechanical

Dredging 145
4.5.2.1 Overall Protection of Human Health and the Environment 146
4.5.2.2 Compliance with ARARs 147
4.5.2.3 Long-Term Effectiveness and Permanence 148
4.5.2.4 Reduction of Toxicity, Mobility, or Volume 148

Through Treatment
4.5.2.5 Short Term Effectiveness 149
4.5.2.6 Implementability 149
4.5.2.7 Cost 150

4.5.3 Summary 150

4.6 Comparison of Alternatives 150
4.6.1 Soil Alternatives 150
4.6.2 Ground Water Alternatives 153
4.6.3 Sediment South of U.S. Route 130 Alternatives 155
4.6.4 Sediment North of U.S. Route 130 Alternatives 156

REFERENCES

TABLES
1-1 On-Site Soil Analyses
1-2 Off-Site Soil Analyses
1-3 Soil Supplemental Metal Analyses
2-1 Ground Water Elevations
2-2 Ground Water Quality Analyses - Numerical Wells
2-3 Ground Water Quality Analyses - Alphabetical Wells
2-4 Ground Water Analyses - Radiological Indicators - Numerical Wells
2-5 Ground Water Analyses - Radiological Indicators - Alphabetical Wells
2-6 Suspended Solids Analyses - Specific Radionuclides
2-7 Ground Water Analyses - Specific Radionuclides
2-8 Ground Water Quality - Organic Analysis Summary
2-9 Ground Water Quality - Detected Organics 2:
2-10 Ground Water Quality - Inorganic Priority Pollutant Analyses w
2-11 Ground Water Quality Analyses
3 Surface Water Quality Analyses §
4-1 Surface Water Sediment Sample Analyses (400 Series) w

4-2 Surface Water Sediment Sample Analyses (ES Locations)
4-3 Surface Water Sediment Sample Analyses (WS Locations) en
4-4 Surface Water Sediment Sample Analyses (EPA Locations) $
5 New Jersey Drinking Water MCLs
6 Soil Alternative A - Cost Estimate - No Action/Institutional Controls
7 Soil Alternative B (1,000 ppm) - Cost Estimate - Excavation/Soil

Washing of All Soils/Return of Treated Soils to Site/Disposal
8 Soil Alternative B (500 ppm) - Cost Estimate - Excavation/Soil Washing

of All Soils/Return of Treated Soils to Site/Disposal
9 Soil Alternative C (1,000 ppm) - Cost Estimate - Excavation/Off-Site

Solidification/Stabilization of All Soils/Disposal

TOC-4



TABLES (Continued)

10 Soil Alternative C (500 ppm) - Cost Estimate - Excavation/Off-Site
Solidification/Stabilization of All Soils/Disposal

11 Soil Alternative D (1,000 ppm) - Cost Estimate - Excavation/Soil
Washing of Hazardous Soils/On-Site Consolidation/Disposal

12 Soil Alternative D (500 ppm) - Cost Estimate - Excavation/Soil Washing
of Hazardous Soils/On-Site Consolidation/Disposal

13 Soil Alternative E (1,000 ppm) - Cost Estimate - Excavation/On-Site
Solidification/Stabilization of Hazardous Soils/Disposal

14 Soil Alternative E (500 ppm) - Cost Estimate - Excavation/On-Site
Solidification/Stabilization of Hazardous Soils/Disposal

15 Soil Alternative F (1,000 ppm) - Cost Estimate - Excavation/On-Site
Solidification/Stabilization of Hazardous Soils/Consolidation On-Site

16 Soil Alternative F (500 ppm) - Cost Estimate - Excavation/On-Site
Solidification/Stabilization of Hazardous Soils/Consolidation On-Site

17 Soil Alternative G (1,000 ppm) - Cost Estimate - Excavation/Off-Site
Disposal

18 Soil Alternative G (500 ppm) - Cost Estimate - Excavation/Off-Site Disposal
18.1 Soil Alternative H - Cost Estimate - Excavation of On-Site Soils Over 1,000

ppm Lead and Off-Site & Wetlands Soils Over 500 ppm Lead/Treatment
of Excavated Soils Requiring Treatment/On-Site Consolidation/Disposal

19 Ground Water Alternative A - Cost Estimate - No Action
20 Ground Water Alternative B - Cost Estimate - Pump and Treat Subsurface

Discharge via Infiltration Pond
21 Ground Water Alternative C - Cost Estimate - Pump and Treat Subsurface

Discharge via Leach Field
22 Ground Water Alternative D - Cost Estimate - Pump and Treat Subsurface

Discharge via Infiltration Trenches
23 Ground Water Alternative E - Cost Estimate - Pump and Treat Subsurface

Discharge via Reinjection Wells to Unconfined Aquifer
24 Ground Water Alternative F - Cost Estimate - Pump and Treat Subsurface

Discharge via Reinjection Wells to Confined Aquifer
25 Ground Water Alternative F - Cost Estimate - Pump and Treat with Direct

Discharge to East/West Streams
26 Ground Water Alternative G - Cost Estimate - Pump and Treat with Direct

Discharge to Delaware River
27 Sediment South of U.S. Route 130 Alternative A - Cost Estimate - No

Action
28 Sediment South of U.S. Route 130 Alternative B (1,000 ppm) - Cost

Estimate - Temporary Stream Diversion
28A Sediment South of U.S. Route 130 Alternative B (500 ppm) - Cost

Estimate - Temporary Stream Diversion 2
29 Sediment South of U.S. Route 130 Alternative C (1,000 ppm) - Cost £

Estimate - Permanent Stream Diversion
29A Sediment South of U.S. Route 130 Alternative C (500 ppm) - Cost o

Estimate - Permanent Stream Diversion j\>
30 Sediment North of U.S. Route 130 Alternative B (1,000 ppm) - Cost

Estimate - Mechanical Dredging °
30A Sediment North of U.S. Route 130 Alternative A - Cost Estimate - No ^

Action

TOC - 9



TABLES (Continued)

31 Sediment North of U.S. Route 130 Alternative B (500 ppm) - Cost
Estimate - Mechanical Dredging

32 Miscellaneous Components - Cost Estimate
33 Soil Rerr. .-dial Alternr.nve Summary
34 Ground Water Remea;-l Alternative Summ
35 Sediment Remedial Alternative Summary (L.-^n of U.S. Route 13r

36 Sediment Remedial Alternative Summary (North of U.S. Route 12 J)

FIGURES

1 Site Location Map
2 Site Map
3 Soil and Sediment Sample Location Map
4 Soil Sample Locations: On-Site
5 Soil Samole Locations in Vicinity of East Stream
') Soil Samjle Locations: 1.000 ppm Lead Criteria
7 Soil Sample Locations; 500 ppm Lead Criteria
7.1 Assessment Areas for Wetland Evaluation Technique
8 Well Location Map
9 Shallow Unconfined Aquifer Contour Map
10 First Confined Aquifer Contour Map
11 Geologic Cross Sections
12 Geologic Cross Sections A-A' „
13 Geologic Cross Sections B-B'
14 Geologic Cross Sections C-C'
15 Geologic Cross Sections .D-D'
16 1990 Surface Water Lead Concentrations
17 1990 Surface Water Copper Concentrations
18 1990 Surface Water Zinc Concentrations
19 1990 Surface Water Lead Concentrations AWQC - Acute and Chronic
20 Stream Sediment Lead Concentrations
21 Range of Sediment Lead Concentrations (by Segment)
22 Figure Omitted
23 Soil Excavation Zones; 1,000 ppm Lead Limit z
24 Soil Excavation Zones; 500 ppm Lead Limit M
25 On-Site Treatment Alternative: Soil Washing
26 On-Site Treatment Alternative: Solidification/Stabilization o
27 On-Site Treatment Alternative: Excav m Staging Areas w

28 Proposed On-Site Consolidation Area ^ocation o
29 Existing Well Point Locations <^
30 Ground Water Treatment System Process Schematic *-*
31 Treated Water Dischar \lternatives
32 Extent of Sediment Re al and Streim Di^-Hon
32.1 Extent of Sediment Removal North of U.S. Route 130 (>500 ppm)
32.2 Extent of Sediment Removal North of U.S. Route 130 (> 1,000 ppm)
33 Unconfined Aquifer Shallow Zone Ground Water Quality 1989 for Lead
34 Unconfined Aquifer Shallow Zone Ground Water Quality 1989 for Cadmium
35 Unconfined . ^uifer Deep Zone Ground Water Quality 1989 for Lead
36 Unconfined Aquifer Deep Zone Ground Water Quality 1989 for Cadmium

TOC - 10



APPENDICES

A USEPA Phase III Analytical Results
B USEPA Private Potable Well Analytical Results
C Site Photographs
D Remedial Investigation Report Summary Tables
E Federal Register, Lead Attainment Areas
F * Ecological Toxicity Assessment
G Screening of Remedial Technologies - Soil
H Screening of Remedial Technologies - Ground Water
1-1 Screening of Remedial Technologies - Sediments South of U.S. Route 130
1-2 Screening of Remedial Technologies - Sediments North of U.S. Route 130
J Soil Management Information
K Well Point System Information
L Inorganic Constituents in Sediments
M Wetlands Evaluation Technique - Functional Value Assessment

r-
f-f

Oo
N)

O
<"vg

ro

TOC - 11



r

oo

•vt
0)

OBRIENGGERE
ENGINEERS, INC.



EXECUTIVE SUMMARY

Overview

The NL Industries, Inc. site (Site) in Pedricktown, New Jersey is the location of a former secondary

lead smelting facility. Metal smelting, refining and associated activities were conducted at the Site

since the facility was constructed in 1971-1972 until operations ceased in January 1984. A Remedial

Investigation Report on the Site was approved by United States Environmental Protection Agency

(USEPA) on July 3, 1991.

Two operable units have been identified for the Site. Operable Unit One consists of the Site

exclusive of the paved manufacturing area. Operable Unit Two addresses the paved manufacturing

area and buildings, and the materials located therein. The USEPA Region II conducted a Focused

Feasibility Study during 1991 and issued a Record of Decision for Operable Unit Two on September

27, 1991. This Feasibility Study addresses Operable Unit One.

This Feasibility Study represents a revision of the Draft Feasibility Study Report in response to

comments received from the USEPA. The Feasibility Study has been developed, at the direction

of the USEPA, utilizing selected assumptions regarding response objectives and the characteristics

of the affected soil.

This Feasibility Study addresses the affected media in Operable Unit One, and: /§
f-<

summarizes the results of the Remedial Investigation and supplemental
investigations; o

identifies remedial action objectives; o

develops remedial alternatives;

ES-1 May 12, 1993
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evaluates those alternatives; and,

incorporates modifications to the Interim Feasibility Study Report (February 1992)
based on comments received from the USEPA in its letter dated December 4, 1992.

incorporates modifications to the Draft Feasibility Study Report (February 1993)
based on comments received from the USEPA in its letter dated March 19, 1993.

A summary of the Feasibility Study is presented below.

Remedial Investigation/Supplemental Investigations

Soil: On-site soils contain lead in concentrations ranging from 19 to 12,700 ppm. Off-site

soils contain lead in concentrations less than 500 ppm, with the exception of two localized

off-site areas.

Ground Water: Site wells solely within the first and second confined aquifers meet USEPA

and New Jersey Maximum Contaminant Levels (MCL), as do off-site monitoring wells and

private potable wells along U.S. Route 130. On-site monitoring wells in the unconfined

aquifer demonstrate concentrations of metals, particularly lead and cadmium, in excess of

USEPA MCL and New Jersey ground water standards. On-site monitoring wells at one Site

area demonstrate concentrations of volatile organic compounds in excess of New Jersey

ground water standards. At another site area, wells exhibit gross alpha and gross beta levels

above New Jersey g; :>und water standards.
o

Sediments: Surface water in the stream along the west edge of the property (West Stream) ^
en

and south of U.S. Route 130 contains lead concentrations ranging from 49 ppb to 2,200 ppb.

Figure 19 shows surface water data for lead. Samples of West Stream surface sediment in

the same area ranged in lead concentration from 702 ppm to 26,800 ppm; samples at a

May 12, 1993 ES-2



depth of 12 inches averaged approximately 15 ppm. Surface water in the stream on adjacent

properties to the east (East Stream) contain lead concentrations ranging from 4 ppb to 101

ppb. Samples of East Stream surface sediment ranged in lead concentration from non-

detectable to 4350 ppm; samples at a depth of greater than six inches averaged

approximately 1 ppm. The USEPA has specified criteria for lead of 500 ppm to 1,000 ppm

in sediments. The East and West Streams merge north of U.S. Route 130. The Corps of

Engineers' drainage channel located north of U.S. Route 130 contains lead concentrations

in surface water and in the sediments well below concentrations observed in the West

Stream south of U.S. Route 130.

Remedial Action Objectives

The following remedial action objectives are identified and supported in this Feasibility Study:

Soil: 500 and 1000 ppm lead in soil and wetland soils. At the direction of
the USEPA, both remedial action objectives are to be evaluated for
all soils in each remedial alternative. However, it is justifiable based
on the Site Ecological Assessment conducted by the USEPA, and the
USEPA directive (September 7, 1989) concerning lead remediation,
to evaluate a remedial scenario consisting of an on-site action level
of 1,000 ppm, and an off-site and wetlands action level of 500 ppm.
Alternative H is an illustration of this type of dual remedial cleanup
criteria.

Ground Water: Practical Quantitative Limit (PQL) for lead of 10 ppb.

Sediment: 500 and 1,000 ppm lead in sediment.
n
M

Remedial Alternatives
o

Media-specific alternatives were developed for Site soil, sediment, and ground water. The media-
o

specific approach simplifies alternative evaluation and is appropriate because the media at this Site ^
<>

are relatively independent. The alternatives are as follows:
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Soil Alternative A - No Action/Institutional Controls: Institutional controls would be implemented, ~

including fencing and deed restrictions.

Soil Alternative B - Excavation of All Soils Above Action Level/Soil Washing of All Excavated

Soil/Return Treated Soils to Site/Disposal: Soils not meeting the response objectives will be

excavated. Excavated soils will be subjected to soil washing. Washed soil meeting response

objectives will be backfilled. Washed soil that is hazardous will be further treated by off-site

solidification/stabilization. Solidified soils-will be managed off-site.

Soil Alternative C - Excavation of All Soils Above Action Level/Solidification/Stabilization (S/S)

of All Excavated Soil/On-Site Consolidation: Soils no* meeting the response objectives will be

excavated. All excavated soils will be treas.-J on-site by solidification/stabilization followed by on-

site consolidation. -

Soil Alternative D - Excavation of All Soils Above Action Level/Soil Washing of Hazardous Soils

Requiring Treatment/Consolidation On-Site/Disposal: Soils not meeting response objectives would

be excavated. Excavated soils which are non-hazardous [pass Toxicity Characteristics Leaching

Procedure (TCLP)] will be consolidated on-site. Excavated soils which are hazardous but land-
zr

disposable (fail TCLP, pass EP Toxicity) will be transported off-site for disposal at a permitted M

hazardous waste landfill. Excavated soils which are hazardous and require treatment (fail TCLP, on s\>

fail EP Toxicity) will be subjected to soil washing. Washed soils meeting response objc- ;ves will 0
(J5
Xi

be consolidated on-site along with excavated non-hazardous soils. Washed soils that are fr irdous ^

will be further treated by off-site solidification/stabilization. Solidified soils will be managed f-site.
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Soil Alternative E - Excavation of All Soils Above Action Level/On-Site S/S of All Hazardous Non-

Land Disposable Soil Requiring Treatment/Off-Site Disposal: Soils not meeting response objectives

will be excavated. Excavated soils which are non-hazardous will be consolidated on-site. Excavated

soils which are hazardous but pass the EP Toxicity Test will be transported off-site for disposal at

a hazardous waste landfill. Excavated soil which is hazardous and does not pass the EP Toxicity

Test will be treated on site via S/S as described in Soil Alternative C. The solidified/stabilized soils

will then be disposed of off-site.

Soil Alternative F - Excavation of All Soils Above Action Level/On-Site S/S of Hazardous

Soils/Consolidation On-Site: Soils not meeting response objectives will be excavated. Excavated

soils which are non-hazardous (pass TCLP) will be consolidated on-site. Excavated soils which are

hazardous (fail TCLP) will be subjected to on-site S/S. The solidified soil will then be consolidated

on-site along with excavated non-hazardous soils.

Soil Alternative G - Excavation of All Soils Above Action Level/Off-Site Disposal: Soils not meeting

response objectives will be excavated and disposed of at an appropriate, permitted landfill based

on soil characteristics.

Soil Alternative H - Excavation of On-Stte Soils Over 1.000 ppm Lead and Off-Site and Wetland

Soils Over 500 ppm Lead/On-Site Consolidation/Disposal: On-site soils not meeting on-site

response objectives (1,000 ppm lead) will be excavated. Off-site soils and wetland soils not meeting

off-site or wetlands response objectives (500 ppm lead) will be excavated. On-site excavated soils

which are non-hazardous will be consolidated on-site. On-site excavated soils which are hazardous

but pass EP Toxicity Testing will be transported off-site for disposal at a hazardous waste landfill.
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On-site excavated soils which are hazardous and fail EP Toxicity Testing will be treated on-site ~~

either via S/S or soil washing. Washed soil with a lead concentration less than 1,000 ppm will be

placed as backfill on-site. Off-site and wetland excavated soils with lead concentrations below 1,000

ppm will be transported on-site and used as backfill. Off-site and wetland excavated soils with lead

concentrations greater than 1,000 ppm will be managed along with on-site excavated soils.

Ground Water Alternative A - No Action: Institutional controls will be implemented, including

fencing, deed restrictions, and monitoring.

Ground Water Alternative B - Pump and Treat wiia Subsurface Discharge to Infiltration Pond:

Ground water from the unconfined aquifer will be recovered using an existing well point system.

Recovered water will be treated by precipitation/ion exchange and discharged to an infiltration

pond. Ground water discharge to the unconfined or confined aquifer will have to meet the PQL .-—-

for lead of 10 ppm.

Ground Water Alternative C - Pump and Treat with Subsurface Discharge to Leach Field: Ground

water from the unconfined aquifer will be recovered using an existing well point system. Recovered

water will be treated by precipitation/ion exchange and discharged to the unconfined aquifer via _,
r
H"4

leach field.
oo
K>

Ground Water Alternative D - Pump and Treat with Subsurface Discharge via Infil tjon Trenches: o
————————————————————————————————————————————————————————————————————————————————————————————————————B———————————————————————————————————————————————————————————————————————————————————————————————————1»———————————————————————————• ——————————————————————————————————————— y,

-si

Ground water from the unconfined aquifer will be recovered using an existing well int system. ^

Recovered water will be treated by precipitation/ion exchange and discharged to the anconfine..-

aquifer via infiltration trench.

May 12, 1993 ES-6



Ground Water Alternative E - Pump and Treat with Subsurface Discharge via Reiniection Wells

to the Unconfined Aquifer: Ground water from the unconfined aquifer will be recovered using an

existing weil point system. Recovered water will be treated by precipitation/ion exchange and

discharged -to the unconfined aquifer via reinjection wells.

Ground Water Alternative F - Pump and Treat with Subsurface Discharge via Reinjection wells to

the Confined Aquifer: Ground water from the unconfined aquifer will be recovered using an existing

well point system. Recovered water will be treated by precipitation/ion exchange and discharged

to the confined aquifer via reinjection weils.

Ground Water Alternative G - Pump and Treat with Direct Discharge to Surface Water: Ground

water from the unconfined aquifer will be recovered using an existing well point system. Recovered

water will be treated to meet required discharge criteria and discharged to surface water [East or

West Stream (discharge criteria for lead may be below 10 ppb) or the Delaware River (discharge

criteria for lead may be greater than 10 ppb)].

Sediment South of U.S. Route 130 Alternative A - No Action: Surface water quality in the East

and West Streams will be monitored.

Sediment South of U.S. Route 130 Alternative B - Temporary Stream Diversion: Sediments with

over 1.000 ppm or 500 ppm lead in the West Stream south of U.S. Route 130 would be excavated 2r-
M

Sediments would be managed in accordance with the selected soil alternative. The West Stream
o

would be temporarily diverted during remediation. The East Stream immediately south of the w

railroad tracks will be similarly remediated. §
§
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Sediment South of U.S. Route 130 Alternative C - Permanent Stream Diversion: The stream

segments of the West Stream south of U.S. Route 130 with sediments over 1,000 ppm or 500 ppm

lead would be permanently diverted irto new channels. The original channel would be excavated

t meet soil respons bjectives. Sed. . LS would be managed in accordance with the selected soil

alternative. The East Stream south of the railroad tracks will be similarly remediated.

Sediment North of U.S. Route 130 Alternative A - No Action: Due to the complexity of the stream

systems, the possibility of recontamination from the dredge spoils piles, .nd the risks associated with

sediment remediation as highlighted ,n the v_,SEPA Draft Risk Assessment (January 1993), no

remedial actions are proposed in this alternative. However, surface water quality will be monitored

in the stream systems North of U.S. Route 130.

Sediment North of U.S. Route 130 Alternative B - Me. anical Dredging: Seciments with over 1.000

ppm or 500 ppm lead in stream segments north of U.^. Route 130 would be excavated. Sediments

would be disposed off-site or deposited within the Corps of Engineers dredge spoil piles.

Evaluation of Soil Alternatives:

Soil Alternative A - No Action/Institutional Controls would not be protective of human health, or z
• r

the environment. Total Estimated Cost: $179,400. M

ooro

Soil Alternative B - Excavation of All Soils Above Action Level/Soil Washing of All Excavated o———————————————————————————————————————————————————————i——————————6——————————-Jttaae ^
CO

Soil/Return Treated Soils to Site/Disposal: would be p~>tective of human health and the ^

environment and woma meet Applicable or Relevant and A^riOpriate Requirements (ARARs).

Soil washing would remove some of the lead contamination from the soiL

Solidification/Stabilization of washed soil that is hazardous would minimize the potential for
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contaminants leaching. Off-site S/S and disposal of treated soils which fail TCLP would remove

impacted soils from the site. The alternative would be effective in the long term, however, material

handling problems typically associated with soil washing could impede the effectiveness of this

alternative. Furthermore, the available data to date has failed to demonstrate that soil washing

would be effective for soils below 1,000 ppm lead. This alternative could be readily implemented

with minimal disruption to the community or the environment.

Total Estimated Cost: $13,508,000 (1000 ppm response); $19,485,000 (500 ppm response).

Soil Alternative C - Excavation of All Soils Above Action Level/Solidification/Stabilization (S/S)

of All Excavated Soil/On-Site Consolidation: would be protective of human health and would meet

ARARs. Solidification/Stabilization would immobilize the contaminated soil and minimize the

potential for contaminants to leach from the solidified/stabilized mass. Consolidation on-site

disposal of solidified/stabilized soils would prevent direct contact and off-site migration of

contaminants through surface runoff, weathering, and leaching of contaminants. The S/S of soil will

result in increasing the volume of soils requiring disposal by 50 percent. This alternative would be

effective in the long term. This alternative could be implemented with minimal disruption to the

community or the environment.

Total Estimated Cost: $7,444,000 (1000 ppm response); $10,416,000 (500 ppm response).

Soil Alternative D - Excavation of All Soils Above Action Level/Soil Washing of Hazardous Soils

Requiring Treatment/Consolidation On-Site/Disposal: would be protective of human health and

would meet ARARs. Soil washing would remove a majority of lead contamination from the soil. 2
r~f—i

Consolidating non-hazardous soils and treated soils beneath an on-site cap with a bottom liner to
o

the east of the fenced landfill would prevent direct contact and off-site migration of contaminants ?o

o
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through surface run-off, weathering and leaching of contaminants. Solidification/Stabilization of

washed soil that is hazardous would minimize potential for contaminants leaching. Off-site S/S and

disposal of treated soils which fail TCLP would remove impacted soils from the site. The

alternative would be effective in the long term, however, material handling problems typically

associated with soil washing could impede the effectiveness of this alternative. Furthermore, the

available data to date has failed to demonstrate that soil washing would be effective for soils below

1,000 ppm lead. This alternative could be readily implemented with minimal disruption to the

community or the environment.

Total Estimated Cost: $8,867,000 (1000 ppm response); $10,460,300 (500 ppm response).

Soil Alternative E - Excavation of All Soils Above Action Level/On-Site S/S of Hazardous Soils

Requiring Treatment/Off-Site Disposal: would be protective of human health and would meet

ARARs. Solidification/Stabilization of hazardous soils would immobilize the contaminated soils

and minimize the potential for contaminants to leach from the solidified/stabilized mass. Off-site

disposal of hazardous soils not requiring treatment will remove impacted soils from the site.

Consolidating non-hazardous and solidified soils beneath a cap with a bottom liner to the east of

the fenced landfill would prevent direct contact and off-site migration of contaminants through

surface run-off, weathering and leaching of contaminants. This alternative would be effective in the

long term and could be implemented with minimal disruption to the community or the environment.

Total Estimated Cost: $8,305,000 (1,000 ppm response); $9,142,000 (500 ppm response).

2:r

oo

Soil Alternative F - Excavation of All Soils Above Action Level/On-Site S/S of Hazardous g
0)

Soils/Consolidation On-Site: would be protective of human health and would meet ARARs.

Solidification/Stabilization of hazardous soils would immobilize the contaminated soils and minimize
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.•' the potential for contaminants to leach from the solidified/stabilized mass. Consolidating non-

hazardous and solidified soils beneath a cap to the east of the fenced landfill would prevent direct

contact and off-site migration of contaminants through surface run-off, weathering and leaching of

contaminants. This alternative would be effective in the long term and could be implemented with

minimal disruption to the community or the environment.

Total Estimated Cost: $5,188,000 (1,000 ppm response); $6,128,000 (500 ppm response).

Soil Alternative G - Excavation of All Soils Above Action Level/Off-Site Disposal would be

protective of human health and the environment and would meet ARARs. Although effective in

the long term, placing soil in landfills would displace other municipal and hazardous solid waste.

The alternative could be readily implemented; however, some disruption to the community might

occur as the alternative requires significant off-site transport of materials. Total Estimated Cost:
,̂ *"*s

$9,307,000 (1000 ppm response); $11,582,000 (500 ppm response).

Soil Alternative H - Excavation of On-Site Soils Over 1.000 ppm Lead and Off-Site and Wetland

Soils Over 500 ppm Lead/On-Site Consolidation/Disposal: would be protective of human health

and the environment and would meet ARARs. Treating of hazardous soils which fail EP Toxicity

would either remove or immobilize the lead contamination. Consolidating non-hazardous soils

beneath an on-site cap to the east of the fenced landfill would prevent direct contact and off-site

migration of contaminants through surface run-off, weathering and leaching of contaminants. Using

excavated wetland and off-site soils as on-site backfill if appropriate, would conserve landfill space

and treatment resources. This alternative would be effective in the long term and would cause
i—

minimal disruption to the community. For illustrative purpose, this alternative was conservatively
o

costed using soil washing as a treatment technology, instead of S/S which is more economical. °

o
Oi
OS
-&
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Furthermore, the cost estimate conservatively assumes that soU washing will have, to achieve a 

treatment objective of 500 ppm rather than 1,000 ppm before backfilling on-site. 

Total Estimated Cost: $9,641,000 

Evaluation of Ground Water Alternatives 

Ground Water Alternative A - No Action would not be protective of human health and the 

environment and would not meet ARARs. Total Estimated Cost: $60,000. 

Ground Water Alternative B - Pump and Treat with Subsurface Discharge via Infiltration Pond 

would be protective of human health and the environment and would meet ARARs. Preliminary 

calculations indicate a 10 acre infiltration pond wiU be required, which is not available on-site. The 

treatment technology is readily implementable; however, bench scale testing would be required to 

verify its effectiveness in achieving effluent limitations. Total Estimated Cost: $11,933,000. 

Ground Water Alternative C - Pump and Treat with Subsurface Discharge via Leach Field would 

be protective of human health and the environment and would meet ARARs. Preliminary 

calculations indicate a 30 acre leach field will be required, which is not readily available. The 

treatment technology is readily implementable; however bench scale testing would be required to 

verify its effectiveness in achieving effluent limitations. 
r 

Total Estimated Cost: $13,094,000. o 

o 
00 

Ground Water Alternative D - Pump and Treat with Subsurface Discharge via Infiltration Trenches ^ 

would be protective of human health and the environment and would meet ARARs. Preliminary 

calculations indicate an area of 20 acres is required, which is not readily available. The treatment 

technology is readily implementable; however, bench scale testing would be required to verify its 

effectiveness in achieving effluent limitations. Total Estimated Cost: $12,112,000. 
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Ground Water Alternative E - Pump and Treat with Subsurface Discharge via Reinjection Wells

to the Unconfined Aquifer would be protective of human health and the environment and would

meet ARARs. The implementation of this alternative could result in a significant mounding effect,

which would adversely impact surface structures and the landfill area. The treatment technology

is readily implementable; however bench scale testing would be required to verify its effectiveness

in achieving effluent limitations. Total Estimated Cost: $12,017,000.

Ground Water Alternative F - Pump and Treat with Subsurface Discharge via Reinjection Wells

to the Confined Aquifer would be protective of human health and the environment and would meet

ARARs. The treatment technology is readily implementable and bench scale evaluation to-date has

shown that a lead level of 10 ppb can be achieved through the treatment. This level is consistent

with the State of New Jersey Antidegradation Policy. However, bench scale testing would be

required to verify its effectiveness in achieving effluent limitations.

Total Estimated Cost: $11,498,000.

Ground Water Alternative G - Pump and Treat with Direct Discharge to Surface Water would be

protective of human health and the environment and would meet ARARs. The treatment

technology is readily implementable; however, bench scale testing would be required to verify its

effectiveness in achieving a direct discharge-effluent limitation which could be more stringent than

that required for subsurface discharge as described for Ground Water Alternatives B through F.

Total Estimated Cost: $11,592,000 for East and West Stream Discharge and $10,093,000 for

Delaware River Discharge. r>-

oo
Sediment South of U.S. Route 130 Alternative A - No Action would not be protective of human

o
health and the environment and would not meet ARARs. Total Estimated Cost: $209,000. ™
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Sediment South of U.S. Route 130 Alternative B - Temporary Stream Diversion would be protective -—•

of human health and the environment and would meet ARARs. Excavating sediments could be

difficult in some portions of the West Stream due to access problems associated with heavy

equipment. The alternative might have some impact on the community, as some of the work would

be conducted off-site.

Total Estimated Cost: $1,245,000 (1,000 ppm response); $1,390,000 (500 ppm response).

Sediment South of U.S. Route 130 Alternative C - Permanent Stream Diversion would be protective

of human health and the environment and would meet ARARs. Excavating sediments could be

difficult in some portions of the West Stream due to access problems associated with heavy

equipment. Response objectives would be more easily attained than with Sediment Alternative B.

The alternative might have some impact on the community, as some of the work would be

conducted off-site. ~

Total Estimated Cost: $1,251,000 (1,000 ppm response); $1,398,000 (500 ppm response).

Sediment North of U.S. Route 130 Alternative A - No Action complete information is unavailable

as to whether this alternative would be protective of human health or meet ARARs. However,

based on potential risks to the environment from remedial activities and the possibility ol _
r

recontamination from other sources, no action may be considered protective of the existing M

o
ecological system. Total Estimated Cost: $170,000. °

Caa
Sediment North of U.S. Route 130 Alternative B - Mechanical Dredging/Clamshell Excavation

would be protective of human health and would meet ARARs. Excavating sediments could be

difficult in some portions of the streams north of U.S. Route 130 due to access problems associated

with heavy equipment. This alternative might have some impact on the community, as some of the
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work would be conducted off-site.

Total Estimated Cost: $1,959,000 (1,000 ppm response); $3,502,000 (500 ppm response).

The selected remedy will include an alternative from the soil, ground water, sediments south of U.S.

Route 130, and sediments north of U.S. Route 130. alternatives presented. In conjunction with

these alternatives, miscellaneous remedial actions have been identified to address a shower tank and

a septic tank/absorption field. Long term monitoring of the ground water and sediment is an

integral component of each of the evaluated alternatives.

o
o

o
Cn
CO
CD
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SECTION 1 - INTRODUCTION 

1.1 Purpose and Organization of Report 

The Remedial Investigation (RI) Report was completed for the NL Industries, Inc. Site (Site), 

Pedricktown, New Jersey (OBG, 1990). The RI Report was approved by the USEPA on July 3, 

1991 and through subsequent USEPA Addendum to the RI Report. The Feasibility Study Report, 

hereinafter referred to as the "Report," documents the formulation and evaluation of remedial 

alternatives for the Site. 

The Report is divided into four sections and includes tables, figures and appendices. A brief 

overview of each of these sections is provided below. 

Section 1 presents information on the Site, including its history and environmental 

conditions. This section is intended to summarize information contained in the approved 

RI Report and information obtained in subsequent investigations. An evaluation of 

potential Applicable or Relevant and Appropriate Requirements (ARARs) also is presented. 

Section 2 presents the remedial objectives, and provides the identification and screening of 

remedial action alternatives, and related technologies. 

Section 3 presents the development of remedial alternatives. This section combines 

technologies applicable to different media into remedial alternatives addressing all of the 

remedial objectives.' This section also screens the remedial alternatives for effectiveness, 

implementability, and cost. 

c 

o 
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Section 4 presents an evaluation of the alternatives developed in Section 3. Each alternative

is evaluated in detail with respect to overall protection of human health and the

environment, compliance with ARARs, long term effectiveness, reduction of toxicity, short

term effectiveness, implementabiliry, and cost. A comparison of the alternatives is also

provided.

Tables have been prepared to summarize data generated as part of this study.

Figures have been prepared to summarize and present key issues.

Appendices have been prepared to provide raw data, calculations, or other materials

prepared by O'Brien & Gere Engineers which support the interpretations presented in the

Report. Appendices also include tables, reports, or other information prepared by an

organization other than O'Brien & Gere Engineers to facilitate understanding of the Report.

1.2 Site Background Information

1.2.1 Site Description

The Site is located in Pedricktown, New Jersey as illustrated on Figure 1. The Site is part of an

area zoned for development as an industrial park. This area includes present operations of BF r

Goodrich and former operations of the following major corporations: Airco; Browning-Ferns o
o

Industries; and Exxon, Tomah Division. Currently, construction of a co-generation plant next to the
o

B.F. Goodrich facility is nearing completion. To the north of the industrial area, between the Site 'J
i—i

and the Delaware River, is a military base and an Army Corps of Engineers dredge spoil area. The

industrial park area is bordered by a combination of undeveloped, residential and agricultural lands.
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The residences are one or two story, single family homes. Agricultural lands produce a variety of

crops, including tomatoes, corn, soybean, and asparagus (USEPA, 1991d).

The Site occupies approximately 43.7 acres and is divided into a northern and a southern section

by railroad tracks. The northern section includes a closed RCRA landfill, an office trailer, a storage

trailer, and a leachate holding tank. The southern section includes the factory complex and the

landfill access road.

1.2.2 Site History

A secondary lead smelter was constructed at the Site in 1971 -1972 to recycle automotive batteries.

The smelter originally made use of a blast furnace and a reverberatory furnace for lead reclamation.

A sweater furnace also was used on-site for melting of metallic lead scrap. The facility was

upgraded in April, 1978 to incorporate a rotary kiln for smelting of lead-bearing materials.

A RCRA landfill also was constructed on the facility's property, upgrading and replacing a previous

landfill. Figure 2 shows the location of this RCRA landfill, in the northern section of the Site and

consisting of two phases: Landfill Phase A and Landfill Phase B. Landfill Phase A contains

materials from the former on-site landfill (e.g., blast slag) and kiln slag. Landfill Phase B contains

kiln slag, hard rubber case material, and lead bearing soils that were excavated from the facility's

grounds in 1983. Additional information on the landfill is included in the approved RI Report

(O'Brien & Gere Engineers, 1990) and subsequent USEPA Addendum.

2
r
i—

NL Industries, Inc. terminated operations on May 25,1982. On October 6,1982, NL Industries, Inc.
o

signed an Administrative Consent Order (ACO) with the New Jersey Department of Environmental ^

Protection now known as the New Jersey Department of Environmental Protection and Energy 01
!\J
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(NJDEPE). Pursuant to the order, NL Industries, Inc. agreed to carry out environmental remedial

activities at the Site. In anticipation of the sale of the property to National Smelting of New Jersey

(NSNJ), the order was amended on February 10, 1983 to distribute the responsibilities for these

activities between NL Industries, Inc. and NSNJ. The sale occurred later in February 1983.

Prior to the sale to NSNJ, NL Industries, Inc. washed all paved surfaces in the manufacturing area

and removed soils in selected areas around the plant to an average depth of 6 inches. An estimated

total of 1742 cubic yards of soil was removed. In addition, an estimated 14,500 cubic yards of marsh

muds were removed, to an average depth of 24 inches. A ground water abatement system was

installed and tested (Ground Technology, 1983). In addition, a $600,000 payment was made to the

State of New Jersey in the event that surface/groundwater remedial activities were necessary in the

future.

NSNJ commenced rotary kiln smelting on May 20, 1983 and operated the smelter until January 20,

1984. During the operation of the Pedricktown facility by NSNJ, vast quantities of slag waste from

the processing of lead, along with other bulk, drummed and/or containerized waste materials, and

raw materials (including ore concentrates, fluxes, and reagents) were allowed to accumulate in non-

enclosed areas that were exposed to the elements. NSNJ filed for bankruptcy under Chapters 11
£-

and 7 on March 5th and 27th, 1984, respectively. In 1991, USEPA created a second operable unit M

o
to examine the effects of on-site slag as well as contaminated buildings, debris, and standing water ^

and to address them on an expedited basis. o
sO

Following bankruptcy filing, the National Bank of Georgia (Trustee for the holders of New Jersey

Economic Develop Authority Bonds issued to finance the operations of NSNJ), stationed personnel

at the Site for site security and landfill maintenance. The Bank removed its landfill maintenance „_.
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personnel on June 15, 1984. NL Industries, Inc. voluntarily entered the Site on June 18, 1984 to

pump landfill leachate which had accumulated in the leachate sumps, to maintain landfill cover

materials, and, generally, to prevent landfill failure. The National Bank of Georgia ceased security

services on August 31, 1985 and abandoned the Site.

NL Industries, Inc. has continued to maintain the landfill since 1984. These maintenance activities

included two landfill remedial projects to address the impact of adverse weather conditions upon

the landfill. USEPA, Region II, and NJDEPE were notified of and consulted with regarding these

activities.

NL Industries, Inc. agreed in an Administrative Order on Consent with the USEPA to conduct a

RI/Feasibility Study (FS) effective on April 30, 1986. The RI Report was approved by USEPA on

July 3, 1991. In approving the RI Report, USEPA commented on a number of activities that were

initiated during the RI. In response to some of these comments, sampling and analytical work, and

other studies were commenced by NL and USEPA, some of which are still in progress.

1.2.3 Nature and Extent of Contamination

The RI Report presented considerable information on conditions and substances at the Site.

Subsequent to the October, 1990 submission of the RI Report to USEPA, additional sampling was

conducted during October, November and December 1990. Data obtained by NL Industries Inc.

was presented as Volume IV of the RI Report; data generated through sampling by USEPA is

included as Appendix A of this report. This subsection is intended to summarize these sources of 1=
E—<

information and to establish basic information necessary to evaluate remedial options. A discussion
o

on the additional sampling performed in the first quarter of 1993 and the procedures followed to w

ŝ J

estimate the volumes of soil and sediment to be excavated from the site are contained within g
Js,

Appendix N - Soil and Sediment Volume Calculations.
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1.2.3.1 Soils

Soil sampling locations are shown on Figures 3, 4 and 5. Tables 1-1 through 1-3 present the results

of analyses. Sample locations which exceed 1000 ppm lead in soil are illustrated on Figure 6;

sample locations which exceed 500 ppm in soil are illustrated on Figure 7. A discussion of soil lead

concentrations by location is presented below.

Soils on NSNJ Property: Data from soils on NSNJ property are presented on Table 1-1. Surface

soils (0-2" and 0-3") have concentrations of lead which average 1645 ppm and range from 19 to

12,700 ppm. The top of the landfill has the lowest lead concentrations due to its relatively recent

construction remote location relative to smelting activities, and off-site source of cover materials.

Areas adjacent to the manufacturing area contain the highest lead concentrations. These high

concentrations appear to have been caused by runoff from slag, dross, and/or debris mounds on

plant areas adjacent to the sampling locations.

Soils off NSNJ Property: Data from soils off NSNJ property are presented on Table 1-2. With the

exception of one isolated area characterized by sample locations 44, 44A, and 60-64 as illustrated

on Figure 5, surface soils (0-3") have lead concentrations which average 114 ppm and range from

22.8 ppm to 685 ppm. Surface soils within the isolated area (0-3") have lead concentrations which

average 1244 ppm and range from 844 ppm to 1770 ppm. Concentrations in this area are

inconsistent with the overall trend of soil lead levels resulting from airborne desposition decreasing

in value as the distance from the Site increases. Sample locations 44, 63 and 64 consist of a low

lying marshy area west of the East Stream. The East Stream south of the railroad tracks is not

affected by stormwater runoff from the NSNJ property due to topography and distance from the

Site. Accordingly, these readings cannot be correlated to runoff from the Site. Thus, the lead

concentrations in this area are inconsistent with (i) airborne disposition patterns and the wind rose
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r***v for the area, and (ii) stormwater runoff patterns. For these reasons, the lead concentrations in this

area which are inconsistent with identified air deposition patterns are presumed to be caused by

sources not related to the Site.

Lead has been detected in designated wetland areas at the Site. Figure 7.1 shows the wetland areas

identified at the Site. Wetland areas AA5, AA6, and AA7 present south of the railroad tracks

contain lead concentrations above 500 to 1000 ppm. The Wetland Evaluation Technique (WET)

was performed on the wetland areas to provide an assessment of the functional value of the

wetlands.

The study area was separated into nine (9) Assessment Areas (AA's) based on physical and

biological characteristics. This WET was performed on each area to evaluate the functions of

ground water recharge; ground water discharge; flood flow alteration; sediment/toxicant retention;

nutrient removal/transformation; production export; wildlife diversity/abundance for breeding,

migration and wintering; and aquatic diversity/abundance.

These typical wetland functions and characteristics were evaluated in terms of "effectiveness and

opportunity." The WET describes "effectiveness and opportunity" as follows:

"Effectiveness assesses the capability of a wetland to perform a
function due to its physical, chemical, and biological attributes.
Effectiveness does not estimate the magnitude at which a function is
performed, only the probability that a wetland will perform the
function...

r~
Opportunity assesses the chance or opportunity a wetland has to
perform a function. For example, a wetland may possess the physical o
attributes required to perform flood flow alteration, but unless the j§
wetlands is positioned in the watershed where it will receive flood

^^ flows it will not have the opportunity to perform the flood flow o
alteration function." ^>
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The WET evaluates the functions of wetlands using predictors that are believed to correlate with

the wetland and its surroundings in terms of physical, chemical, and biological characteristics. The

conclusions drawn by WET are qualitative probability ra. ..5s of H! Moderate, ^ Low for

function in terms of effectiveness and opportunity.

Presented below is a tabular summary of the evaluation results for each assessmen. .^ea:

Characteristic

Ground Water Discharge

Groun< 'ater Discharge

Floodflow Alteration

Sediment/Stabilization

Sediment/Toxicant Detention

Nutrient
Removal/Transformation

Production Export

Wildlife Diversity /Abundance
(D/A)

Wildlife D/A Breeding

Wildlife D/A Migration

Wildlife D/A Wintering

Aquatic Diversity /Abundance

Uniqueness Heritage

Recreation

Assessment Area Rating: Effectiveness/Opportunity

AA1

U/*

L/*

H/M

M/*

H/H

M

M/*

V*

M/*

H/*

L/*

H/*

V*
V*

AA2

L/*

L/*

H/M

M/*

H/H

H/L

M/*
,/,

M/*

L/*

L/*

M/*

V*
V*

AA3

L/*

L/*

M/M

M/*

L/H

L/L

M/*
./,

M/*

H/*

L/*

M/*

V*
V*

AA4

U/*

L/*

H/M

M/*

H/H

L/L

M/*

V*

M/*

L/*

L/*

L/*

V*

V*

AA5

L/*

L/*

M/M

H/*

H/H

L/L

M/*
*/*

M/*

L/*

L/*

W*

V*

V*

AA6

U/*

L/*

H/M

M/*

H/H

H/L

M/*

V*

M/*

L/*

L/*

L/*

V*

V*

AA7

L/*

L/*

H/M

M/*

H/H

L/L

M/*

V*

M/*

L/*

L/*

*

V*

AA8

U/*

L/*

H/M

M/*

L/H

L/M

M/*

V*

M/*

L/*

L/*

M/*
,/,

V*

AA9

U/*

L/*

H/M

M/f— 1

H/._

H/M

M/*

V*

M/*

L/*

L/*
H/*
./.

V*
NOTE: H = High; M = Moderate; L = Low; U = Unrelated; = Not Evalu ed _
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As shown in the chart, none of the areas were rated as High or Low for all functions evaluated by

WET. In general, the downstream areas received higher ratings for effectiveness than upstream

areas, which are closer to the site. The downstream areas are comprised of continuous streams and

the portions of the areas which are inundated with water for substantial periods of time. All

wetlands except AA1, AA2, and AA9, contain primarily low and moderate effectiveness ratings.

A detailed discussion of the WET results is included in Appendix M.

1.2.3.2 Ground Water

Based on the remedial investigation conducted, three hydrogeologic units have been identified.

These include:

1. the unconfined (uppermost and water table) aquifer;

2. the first confined aquifer; and

3. the second confined aquifer.

The unconfined aquifer consists primarily of fine to medium sands with interspersed clay layers and

lenses. The aquifer is considered to be part of the Cape May Formation and averages

approximately 20 ft. in thickness. Groundwater elevations in the unconfined aquifer range from

about 3 to 5 feet above MSL. Previous studies conducted have evaluated the shallow and deep

zones of this aquifer. The alphabetical designated cluster wells (H through T) were installed for

slug test and pumping test purposes used for Groundwater Abatement System design purposes only.

Future references to shallow and deep unconsolidated zones are typically related to this well series.

Well locations are presented on Figure 8.
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The first confined aquifer exist at approximately 50 to 70 feet below grade and consists __

predominantly of fine to course sand. This aquifer is considered to be part of th Raritan

formation with ground water elevations ranging from abo. 5 fc ?low MSL. Grr d water

is monitored in this formation by well, 9R2, 10R, 12, 16, 20 and 21. The first confined ifer and

the unconfined aquifer are separated by a clay layer ranging in thickness from abo o 20 feet.

The second confined aquifer also consists of Sands from the Raritan Formation. Vv -is 8R, 13 and

19 monitor this formation and reflect water level elevations of about 10 to 15 feet b^ow MSL. The

second confined aquifer and the first confined aquifer are separated by a clay layer approximately

30 feet in thickness. The thickness of the second confining clay layer and its reported presence on

adjacent industrial property (Woodward Clyde, 1989) suggests that this aquitard extends across the

site and is regionally extensive. Geologic cross-sections provided as Figures 1 1 through 15 illustrate

the geologic conditions and hydrogeologic units discussed above. ~

Ground water elevation data is presented on Table 2-1. As shown on Figure 9, ground water flow

in the unconfined aquifer is predominantly in a northwest direction; however, discontinuous layers

of sands and clays cause localized variations in flow direction. Ground water in the first confined

aquifer appears to flow in a westerly direction as shown on Figure 10. Ground water flow in the
:z

second confined aquifer appears to be in an northeasterly direction. This suggests that the pumping M

of industrial supply wells in proximity of the site is influencing the direction of flow controlling p

the second confined aquifer flow under the site. 0
01

Monitoring wells at and near the Site are illustrated on Figure 8. The results of gro j water

analysis are summarized in Tables 2-2 through 2-11. A summary of those analytical results is

presented below:
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Home Owner Supply Wells

Home owner well analyses complied with USEPA drinking water standards for metals and suifate

during both 1988 and 1989 sampling events (Table 2-11). Slight differences in concentrations among

wells are likely associated with the different aquifers being pumped. Independently, the USEPA

sampled several potable wells along U.S. Route 130, northwest of the Site, on August 17, 1988 and

July 22, 1989 (Appendix B). These results indicate that the private potable water wells along Route

130 comply with the USEPA and NJDEPE MCLs. However, some homeowner wells sampled did

exceed the PQL of 10 ppb for lead.

USEPA has also sampled home owner wells in 1991. Sampling results indicated that levels of

contaminants do not exceed USEPA drinking water standards (USEPA 1992).

Monitoring Wells - Unconfined Aquifer

The following monitoring and observation wells screen the unconfined aquifer and were included

for laboratory analyses during the RI program: 1R, 2R2, 3R, 4R, 5R, 6, 7, 11, 15, 17, 18, BR, CR2,

HD, HS, ID, IS, JD, KD, KS, LD, MD, MS, ND, NS, OD, PD, QS, RD, RS, SD, SS. Monitor well

14 appears to screen both the unconfined and first confined aquifers. This potential condition will

be investigated during remedial design activities. The "S" and "D" designations following this

alphabetical well identification above refers to the shallow zone and deep zone of the unconfined

aquifer. Seven of the twelve nested pairs (H, K, M, N, Q, R and S) were utilized during the RI to

evaluate concentrations based upon location and depth. The terms shallow and deep zones were

used in the discussion of concentrations and evaluation of data. These terms related to the z
«— -j

screened interval only and not the subsurface material encountered. There is no specific

differentiation of geologic material in the upper (shallow zone) and lower (deep zone) depths of

the unconfined aquifer. All future reference to these zones relates solely to screen interval as the

oo

o
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unconfined aquifer will be addressed as a single hydrogeologic unit. The subsequent discussions

of this section under the headings Shallow Zone Ground Water Quality and Deep Zone Ground

Water Quality relate to contaminant concentration evaluations and comparisons for the upper

(shallow zone) and lower (deep zone) components of this unconfined aquifer.

The analytical results for the unconfinded aquifer monitoring wells sampled during the RI, including

the deep zone wells and seven select shallow zone wells, are presented on Table 2 and summarized

below:

Filtered Metais:

Groundwater samples from monitoring wells with a turbidity greater than 5 NTUs (40 CFR

141.3) were field filtered through a 0.45 micron filter to determine soluble metal content

(see Tables 2-2 and 2-3). A total of 78 of 83 samples were filtered in this way.

In general, the analytical results demonstrate improvement in groundwater quality over time.

For example, the following wells which exceeded the NJDEPE groundwater quality criteria

Practical Quantitation Limit (PQL) of 10 ppb in 1988 met the PQL in subsequent sampling

events: CR2, HD, NS, PD, and OD. This general trend of improvement of groundwater 2;

quality over time is also evident by comparing 1983 data (RI Report, Exhibit B) to the data
. s_5o

collected from 1988 through 1990. There are minor exceptions to this general trend of °
c

improvement. For instance, certain wells display relatively constant cc 'ntrations of <£
h-1

constituents. For example, well SD displayed a cadmium concentration of 10 ob in 1988

and a cadmium concentration of 997 ppb in 1990. A1°^ ^dmium concentratk. in well 11

increased slightly from 134 ppb in 1988 to 213 ppb in 1989.
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Unfiltered Metals:

Five groundwater samples had turbidities less than 5 NTUs, and therefore did not require

filtering. The five samples ranged in lead concentration from 1 ppb to 24 ppb.

Shallow Zone Ground Water Quality:

Lead concentrations in the shallow zone of the unconfined aquifer are illustrated on Figure

33. For the shallow zone, lead concentrations in the vicinity of the factory complex range

from 3130 ppb to 4400 ppb, as indicated by wells KS and HS, respectively.

Cadmium concentrations in the shallow zone of the unconfined aquifer are illustrated on

Figure 34. For the shallow zone, cadmium concentrations in the vicinity of the factory

complex range from 6 ppb to 173 ppb, as indicated by wells HS and KS, respectively.

Deep Zone Ground Water Quality:

Lead concentrations in the deep zone of the unconfined aquifer are illustrated on Figure

35. For the deep zone, lead concentrations in the vicinity of the factory complex range from

9 ppb to 56 ppb, as indicated by wells HD and SD, respectively. As presented above the

analytical results from wells 15 (2.1 ppb) and 17 (2.6 ppb) indicate that groundwater meets

the NJDEPE PQL for lead of 10 ppb within 500 feet of the property boundary. Comparison

of unconfined aquifer deep zone results to shallow zone results indicates that groundwater

quality improves markedly with depth for lead.
.r

Cadmium concentrations in the deep zone of the unconfined aquifer are illustrated on o
o

. -'^
Figure 36. For the deep zone, cadmium concentrations in the vicinity of the factory complex

o
(Js

range from 3 ppb to 997 ppb, as indicated by wells ID and SD respectively. Within the o

.13. May 12, 1993



deep zone, analytical results from wells LD (2 ppb), 1R (3ppb) and 2R2 (5 ppb) indicate

that groundwater meets the USEPA MCL for cadmium of 5 ppb within the property

boundary. Cadmium concentrations in the deep zone of the unconfined aquifer tend to be

higher than those in the shallow zone.

Three unconfined aquifer locations yielded groundwater samples which were substantially

different from the remainder of the Site:

Well 2R2: Well 2R2, located adjacent to the landfill on its northern boundary, showed

elevated sulfate and arsenic concentrations. Analytical results from 1990 for these

parameters were 2,300 ppm and 4,200 ppb, respectively. The USEPA MCL for arsenic is 50

ppb.

Well SD: Well SD, located adjacent to the factory complex, contained several metals at

higher concentrations than other wells. These metals include:

Metal Tvp. Cone. SD USEPA MCL

Beryllium

Cadmium

Chromium
Copper
Nickel

Zinc

3 to 7

ND to 379

ND to 246

ND to 219

ND to 140

18 to 603

156

997

3660

4360

2480

8640

3 (proposed)

5

100

—

-

Chloroform was also detected in well SD at a concentration of 7 ppb. There is no USEPA MCL

or New Jersey Drinking Water Standard for chloroform.

.r~
<—f

oo

o
CO
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Wells 11 and BR: Wells 1 1 and BR on the southwest side of the factory complex contain

volatile organic compounds in excess of USEPA MCLs and New Jersey drinking water

standards. These compounds include:

Compound Well Cone* NJ Std* USEPA MCL*

1,1,1 trichloroethane 11 2500 26 200

1,1 dichloroethene 11 210 2 7

tetrachloroethene 11 210 1 5

vinyl chloride BR 76 2 2
* Concentrations in ppb.

Off-Site Unconfined Aquifer Ground Water Quality:

Wells 15 and 17 monitor the unconfined aquifer within 500 feet of the property boundary. These

wells are hydraulicly downgradient of the site and screen the full unconfined aquifer. Analytical

results for lead at wells 15 and 17 were 2.1 ppb and 2.6 ppb, respectively. Cadmium results for 15

and 17 were 2.1 ppb and <5 ppb, respectively. These results are within the NJDEPE PQL for lead

of 10 ppb and the USEPA MCL for cadmium of 10 ppb. Ground water quality, within 500 feet of

the property boundary, meet the respective criteria for these parameters of concern.

Monitoring Wells - Confined

Wells 9R2, 10R, 12, 16, 20, and 21 are screened in the first confined aquifer. Lead concentrations

in these wells ranged from 1 to 3 ppb, well below theNJDEPE PQL of 10 ppb. Cadmium was not

detected in these wells. Concentrations of arsenic ranged from non-detect to 4 ppb, well below the

USEPA MCL for arsenic of 50 ppb. Acetone was the only organic compound detected in the first

confined aquifer; acetone was detected in well 20 at a concentration of 12 ppb. There is no USEPA

or NJDEPE MCL for acetone.
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In 1990, well 10, which was screened in both the unconfined aquifer and the first confined aquifer,

was removed and sealed with bentonite. A replacement well, well 10R, was installed and screened

within the first confined aquifer. Well 10R was sampled in 1990 and found to contain lead at 90

ppb and arsenic at 3 ppb. Cadmium was not detected. The exceedance of the NJDEPE PQL OF

10 ppb could be related to previous cross-migration from the former well 10. now sealed. A sample

collected from well 10 in August 1988 contained a lead concentration of 12 ppb. The difference

between the 1988 value and the 1990 value (attributed to cross-contamination) may be due to

dilution factors from dual aquifer screening. It is anticipated that this localized anomaly will be

mitigated with time and natural dilution. Additional monitoring of 10R will serve to evaluate this

situation and the anticipated decrease of lead concentration in this location.

Wells 8R, 13 and 19 are screened in the second confined aquifer. Well 8R was not sampled. In

1990, lead concentrations in wells 13 and 19 were 2.3 ppb and 6.1 ppb, respectively. These

concentrations are well below the NJDEPE PQL of 10 ppb lead. Cadmium was not detected in the

second confined aquifer. Arsenic was detected in well 13 at a concentration of 2.7 ppb, which is

well below the USEPA MCL for arsenic of 50 ppb.

In conclusion, with the exception of well 10R as explained above, concentrations of constituents in
-7.r

the confined aquifers are similar to those found in the private wells located along U.S. Route 130. *-»
f\

This data demonstrates that USEPA and NJDEPE groundwater standards for the metals and 6ro
organic compounds analyzed are achieved in the confined aquifers. 0

Existing Well Point System

In July 1982, NL Industries, Inc. performed an extensive hydrogeologic study of the Site. Clustered

observation wells were installed in the shallow and deep zones of the unconfined aquifer, and

May 12, 1993 .16-

o
in



aquifer characteristics were determined. A ground water recovery system was designed and

installed based upon the investigatory activities conducted and the results of controlled pumping

tests. A summary of these activities is provided in the May, 1983 Geraghty & Miller, Inc. report

entitled "Hydrogeologic Study and Design of Ground Water Abatement System at NL Industries,

Inc. Pedricktown, New Jersey Plant Site." The existing well point system (referenced as such

throughout this Report) is the recovery well network installed as documented in the May 1983

report. Forty-nine of the fifty-one proposed recovery wells were installed to comprise the "existing

well point system" which is discussed in detail in Section 3. This system was designed to prevent

off-site migration of contaminated ground water. The existing well point system was tested by

Groundwater Technology/Moretrench America following installation, and was found to satisfy the

design criteria. During remedial design, the recovery system design, test results, and physical

condition will be reviewed to determine if repairs or modifications may be required.

1.2.3.3 Surface Water and Sediment

Data from surface water sampling are presented on Table 3; sampling locations are shown on

Figure 3. Appendix C includes color photographs of the West Stream.

Data from the 1988 sampling effort show elevated lead concentrations in surface water on the Site.

The highest lead concentrations occur where the West Stream crosses the Site and in the

herbaceous wetland adjacent to the railroad tracks. The lowest lead concentrations were found

upstream of the Site.

The range in lead concentrations detected in the 13 samples collected from the West Stream and

analyzed in 1989 ranged from 48.8 to 2200 ppb with a mean of 446 ppb. Results from the analysis

of the two samples collected and analyzed from the East Stream in 1989 were 10 and 101 ppb lead.
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Analysis on 13 surface water samples during 1990 were completed for seven metals (As, Cd, Cr, Cu,

Pb, Sb, Zn) and hardness. In addition, one location was analyzed using USEPA SW 846 Methods

8080, 8240 and 8270 for priority pollutant organics. The results demonstrate no detectable

antimony, cadmium, or chromium in either the East Stream or West Stream. No organj-^ were

detected utilizing the USEPA SW846 Methods 8080, 8240, and 8270.

Figures 16, 17 and 18 present the concentrations of lead, copper and zinc, respectively, during 1990.

Other metals were not plotted because they were either not detected, i.e., cadmium, chromium, or

antimony, or found at low enough concentrations relative to Ambient Water Quality Criteria

(AWQC) and New Jersey Surface Water Standards to be of no ecological concern, i.e., arsenic. To

identify whether copper, lead, or zinc could be adversely affecting biota within the streams, both the

acute and chronic AWQC were calculated for each of the metals based on measured hardness. The

ratio of the metal concentrations detected to AWQC value for that metal provides a measure of

the likelihood of an adverse effect on the aquatic biota. A value of less than 1 suggests no effect;

a value greater than 1 indicates an effect might be possible. These ratios are:

Range of Ratios Range of Ratios
Metal based on AWQC - Chronic based on AWQC - Acute

0.1 - 2.0 r
M

0.0 - 5.4 o
0.6 - 1.8 g

As shown in the chart, the largest ratios occurred for chronic and acute effects from lead g
o
Nlconcentrations.

As shown on Figure 16, analytical results from the 1990 sampling event show decreasing

concentrations of lead in surface water with increasing distance downstream from the Site.

Specifically, lead concentrations in the West Stream decreased from 206 ppb adjacent to the Site
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to 9 ppb near the confluence with the Delaware River. The ratio of 1990 surface water data for

lead to AWQC (Acute) is presented on Figure 19. As shown on Figure 19, the ratio of 1990 surface

water data for lead to the ratio of AWQC (Acute) is significantly less than 1 north of US 130,

indicatingi that acute toxicity would not be anticipated in these segments. Sample results for the

East Stream, north of the railroad tracks, also exhibit AWQC (Acute) less than one. Figure 19 also

presents the ratio of 1990 surface water data for lead to AWQC (Chronic). As shown on the

Figure, the ratio exceeds 1 upstream of sample location EPA-8, indicating the potential for chronic

impact on biota in these stream segments.

Because stream sediment can be a secondary source of metals in surface water, via resuspension

and partitioning, stream sediment samples were obtained and analyzed in 1988, 1989 and 1990.

Analytical data are presented on Tables 4-1 through 4-4; sample locations are illustrated on Figure

3. Figure 20 summarizes the four sets of data for lead.

As shown on Table 4-4, metals such as arsenic, cadmium, chromium, copper, and zinc also were

detected in the sediment samples. As shown on the figures included in Appendix L, the

concentrations of these metals in sediment tend to be directly proportional to the concentration of

lead in sediment, especially where lead concentrations are less than 500 ppm. Therefore, the

concentration of lead can be used as an indicator of overall heavy metal concentration in the

sediments.

The ranges of lead concentrations detected in surface sediment samples (i.e. uppermost sediment z

sample) for various stream segments are shown on Figure 21. As shown on the figure, stream
o

sediment lead concentrations are most elevated in the West Stream segment adjacent to the plant ro

site, where sediment lead concentrations range from 1640 ppm to 23,700 ppm. Area background ^
o
CO
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would be expected to be between 0 and 91 ppm lead based on USGS data (E.I. du Pont de Nemouis

& Co.). In addition, the NJDEPE has assigned a background level of 100 ppm for lead (Technical

Basis and Background for Cleanup Standards for Contaminated Sites [N.J.A.C. 7:26Dj).

Ecological toxicity-based criteria currently are unavailable to evaluate the potential effects of heavy

metals in sediment on biota. USEPA determined that it is appropriate to develop site-specific

criteria for lead contaminated stream sediments (USEPA, 1992b). The site-specific study utilized

sediments from the site to determine an ecological criteria based on lead concentration. Given the

generally linear relationship between lead and the other metals in the sediment, this lead-based

approach is justified. Therefore, the remainder of this report will focus on the lead concentration

of the sediments.

1.2.3.4 Media Not Included in this Feasibility Study

The RI Report identified several additional contaminated media in the factory complex, and the

landfill including:

Factory Buildings;

Factory Liquid Wastes;

Factory Solid Wastes; and
z;r

Landfill Leachate. !~*
oo
ro

The three media associated with the factory complex are presently being addressed by USEPA and oa-o
the participating respondents to the OU-2 Unilateral Administrative Order, as a separate operable "°

unit (Operable Unit 2) (USEPA, 199 Id). The Focused Feasibility Study for Operable Unit 2

addresses the following: debris and contaminated surfaces (including buildings); contaminated

standing water; and slag and lead oxide piles (USEPA 199 Id). Soils within the factory complex will
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be addressed as part of OU-1 in this Feasibility Study. The landfill leachate is currently being

collected for off-site treatment. Modifications to this approach are not anticipated.

The shower water tank and the septic tank/absorption mounds are areas that may have been

impacted by past site activities. During the remedial design phase these areas will be sampled to

formulate a specific remedial approach. However, the following activities are likely .

Shower Water Tank: The employee washroom shower water tank will be excavated, rinsed

of dirt and grit, and disposed of in a permitted landfill. Drainage or rinsing from the

shower tank will be collected and disposed of with the landfill leachate. Soils surrounding

the shower tank will be sampled, and if necessary, excavated to meet response objectives.

These soils will be managed in the same manner as surface soils identified for remediation.

Septic Tank/Absorption Mounds: The septic tank system has been inactive since 1984. The

septic tank will be pumped by a septic system service and rinsed. For aesthetic reasons, the

mounded adsorption fields will be graded after grubbing out the distribution piping.

A cost estimate for implementing these activities are included in Sections 3 and 4.

In addition, there are three underground storage tanks at the Site. These tanks were used for

motor vehicle fueling. Closure of these tanks is not within the scope of this Feasibility Study.

2
1.2.4 Contaminant Fate and Transport :

The RI Report presented a detailed discussion on the migration and ultimate fate of various o

contaminants in the different environmental media identified at the Site. This section summarizes
o

j—i.
o
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that discussion. Tables from the RI Report, which form a basis for the evaluation, are included in

Appendix D.

1.2.4.1 Potential Routes of Migration

Migration of lead and other Site substances could occur via three pathways: air, surfac*. ater,

and/or ground water. Appendix D - Tables 27 and 28 present a list of chemical release sources and

pathways of potential migration. Winds could transport soils off-site. Precipitation could route on-

site materials off the paved areas and ultimately allow the migration of these substances to the West

Stream via overland flow or drainage ditches. In addition, stormwater infiltration recharges the

ground water system. Ground water in the unconfined aquifer migrates predominantly to the

northwest providing an additional transport route for on-site materials to migrate off-site.

1.2.4.2 Contaminant Persistence -

Of the principal metals present, lead and cadmium are persistent. Sulfate, chlorides, and

carbonates, the site-related anions, are also persistent. The solvents detected can be separated into

the trace concentrations of aromatic components at well SD and the chlorinated volatile solvents

found in the vicinity of wells 11 and BR. With respect to persistence, the aromatic compounds

detected (benzene, toluene, and xyiene) are biodegradable under certain conditions. The
~z.

chlorinated compounds that were detected include chloroform and chlorinated ethanes and ethenes *-»

which also can degrade naturally (USEPA, 1989). Although biodegradation over time can occur, 8
iV)

the remedial alternatives developed in Sections 3 and 4 include process options which address these

organic compounds.

o

H*
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1.2.4.3 Contaminant Migration

The migration of the organic and inorganic compounds within the various media at the Site is

discussed below. A summary of potential exposure routes and exposure pathways is presented in

Appendix D - Tables 29 and 30.

Air

The USEPA notice in Appendix E states that since operations ceased at the NSNJ facility, the only

point source of lead to the atmosphere that remains consists of fugitive dust emissions from the

open slag piles at the abandoned plant site. As part of the attainment evaluation, the State

performed dispersion modeling which showed no predicted violations of the ambient lead standard

from the slag pile emissions. Based on the State's evaluation and the EPA's review, the Site is

currently in attainment for fugitive lead emissions, and air dispersion does not appear to be a

significant means of lead transport from the Site. Sources of lead associated with the factory

complex are being addressed as part of Operable Unit 2. Site soils would be a potential source of

fugitive dust emissions if disturbed during remediation of Operable Unit 1. Dust control measures

would be required.

Surface Water

Surface water at or in proximity to the Site consists of stormwater runoff, the West Stream, and

more remotely, the East Stream. Ponded water at the factory complex is being cleaned up as part

of Operable Unit 2.

r

Stormwater runoff transports materials from the factory complex to adjacent soils, the West stream oo
and ground waters, as indicated by elevated lead concentrations in these media. Site topography
. .indicates that stormwater drains both overland and through the culvert under the railroad tracks
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toward the West Stream. The East Stream is not affected by stormwater runoff due to topography

and its distance from the Site.

Lead was detected in the water and sediments of the West Stream. Transport ot .s lead

downstream in the West Stream occurs as indicated by the lead concentrations found th of the

railroad tracks.

Lead in the water and sediments of the East Stream is localized in distribution. Transport of this

lead downstream will occur, but the rate is expected to be minimal due to low flows in the East

Stream south of the railroad tracks. Water and sediment samples taken from the east stream north

of the railroad tracks do not demonstrate significant increases in lead concentration.

Groundwater - Unconfined Aquifer

The unconfined aquifer groundwater flow velocity ranges from 0.03 to 2 ft per day (Geraghty &

Miller, 1983). This low flow tends to limit migration of constituents within the aquifer. The result

is that downgradient, off-property monitoring wells comply with USEPA and New Jersey drinking

water standards, as discussed below.

in the vicinity of the factory complex, lead has been detected in the shallow zone of the unconfined
o

aquifer at concentrations ranging from 2400 to 4400 ppb, and in the deep zone of nconfined
s_->

aquifer at concentrations ranging from 9 to 56 ppb. Analytical results from wells 1- opb) and ^
GO

17 (2.6 ppb) indicate that unconfined aquifer groundwater meets the NJDEPE PQL fo: d of 10

ppb within 500 feet of the downgradient property line.
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For cadmium, data from wells 15 (2.1 ppb) and 17 (LT 5 ppb) indicate that USEPA MCLs are

being met for this metal within 500 feet of the downgradient property line. Data from wells LD

(2 ppb), 1R (3 ppb), and 2R2 (5 ppb) indicate that USEPA MCLs for cadmium in the deep zone

of the unconfined aquifer are being met within the property line.

Unconfined aquifer wells 11 and BR contained concentrations of organic compounds which

exceeded USEPA MCLs and New Jersey Drinking Water Standards, as described below:

Compound Well Cone* NJ Std* USEPA MCL*
1,1,1 trichloroethane 11 2500 26 200

1,1 dichloroethene 11 210 2 7
tetrachloroethene 11 210 1 5
vinyl chloride BR 76 2 2

* Concentrations in ppb.

In addition, well SD contained chloroform at 7 ppb. Organic compounds were not detected in

unconfined aquifer well MD, which is at the downgradient property boundary. 1,1,1 trichloroethane

was detected in well 2R2, also at the downgradient property boundary, but at a concentration of 21

ppb, which meets the USEPA MCL and the New Jersey Drinking Water Standard. The results

suggest that organic compounds have not migrated off the property, and are only of concern in the

localized vicinity of wells 11, BR, and SD.

Groundwater - Confined Aquifers

Concentrations of inorganic constituents (e.g. lead, cadmium, and arsenic) in the confined aquifers r

beneath the Site comply with USEPA and New Jersey Drinking Water Standards. Organic oo
!\>

constituents were not detected in the confined aquifers, with the exception of acetone in well 20 (12
o

ppb). There is no USEPA or New Jersey MCL for acetone. The concentration detected may be '-̂^
the result of contamination of sampling or analytical equipment.

.25- May 12, 1993



1.2.5 Baseline Risk Assessment __

The RI Report presented a detailed site-specific risk assessment which addresses on-site and off-site

conditions and exposures to humans. It was determined that the major pathway driving current Site

risks to human health is soil and that the major pathway driving future Site risks is ground water.

The Risk Assessment is summarized in the following paragraph. Tables from the RI Report, which

form the basis of the Risk Assessment, are included in Appendix D.

Based on the risk assessment, current exposures to arsenic, antimony, cadmium, chromium and zinc

in the soils and ground water at the Site do not present carcinogenic or non-carcinogenic health

effects to the children, adults, or the workers off-site. However, three different future exposure

scenarios involving exposure to on-site ground water at current concentrations might pose potential

health effects to the three types of individuals. Since the assumption that current on-site ground

water concentrations is representative of future exposures at off-site locations does not take into .—

account transport mechanisms (such as ground water and soil characteristics, i.e. cation exchange

capacities), it is a conservative assumption which may further overestimate the potential future risks

related to the ground water pathway. The carcinogenic risk and HI for a hypothetical on-site

worker, assuming no site remediation, were within Superfund Site Remediation Goals (HI less than

or equal to 1). %
;—!

Cvo
1.2.6 Applicable or Relevant and Appropriate Requirements and "To Be Considered" Information K>

o
Applicable or Relevant and Appropriate Requirements (ARARs) establish a framework for the <£

\j'

selection of remedial alternatives at the Site. Draft guidance on the selection and use of ARARs

is provided in an August 1988 publication titled CERCLA Compliance with Other Laws Manual

(USEPA, 1988). The purpose of this section is to identify ARARs and other information "to be

considered" during the evaluation of remedial alternatives at the Site, and to identify other sources ~

of guidance or standards "to be considered" in selecting a remedy for the site.
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ARARs are conveniently separated into three general types: chemical specific, action specific, and

location specific.

Chemical specific requirements"... are usually health or risk based numerical values or

methodologies which, when applied to site specific conditions, result in the establishment

of numerical values. These values establish the acceptable amount or concentration of a

chemical that may be found in, or discharged to, the ambient environment" (USEPA, 1988).

Action specific requirements"... are usually technology or activity based requirements or

limitations on actions taken with respect to hazardous wastes" (USEPA, 1988).

Location specific requirements"... are restrictions placed on the concentration of hazardous

substances or the conduct of activities solely because they occur in special locations"

(USEPA, 1988).

The following are identified as potential ARARs for the Site. Detailed evaluation of these potential
ARARs is presented in Section 4.

Potential Chemical Specific ARARs
Federal

Clean Water Act, Water Quality Criteria

RCRA Identification of Hazardous Waste (40 CFR 261)

RCRA Ground Water Protection Standards (40 CFR Part 264.94)
Federal Water Quality Criteria (51 Federal Register 436665)
National Ambient Air Quality Standards (NAAQS) (40 CFR 50) for sulfur dioxide,
particulate matter, carbon monoxide, ozone, nitrogen dioxide, lead.
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New Jersey _

New Jersey Regulation for Hazardous Waste Identification (NJAC 7:26-8)

New Jersey Surface Water Standards (NJAC 7:9-4)

New Jersey Ground Water Quality Standards (NJAC 7:9-6)

New Jersey Ambient Air Quality Standards ("NTAC 7:27-13) for suspended
particulate matter, sulfur dioxide, carbon monoxide, ozone, lead, nitrogen dioxide.

New Jersey Prohibition of Air Pollution (NJAC 7:27-5)

Potential Action Specific ARARs

Federal

RCRA Subtitle C Closure and Post-Closure Standards (40 CFR 264, Subpart G)

RCRA Standards for Generators of Hazardous Waste (40 CFR 262)

RCRA Ground Water Monitoring and Protection Standards (40 CFR 264, Subpart
F)

RCRA Transporter Requirements for Manifesting Waste for Off-site Disposal (40
CFR 263)

RCRA Transporter Requirements for Off-Site Disposal (40 CFR 263)

RCRA Subtitle D Nonhazardous Waste Management Standards (40 CFR 257)

RCRA Land Disposal Restrictions (40 CFR 268) (On-and off-site disposal of
materials)

Clean Water Act - NPDES Permitting Requirements for Discharge of Treatment
System Effluent (40 CFR 122-125) ^

DOT Rules for Hazardous Materials Transport (40 CFR 107, 171.1-171.500) M

p
Occupational Safety and Health Standards - Hazardous Waste Operations and ^
Emergency Responses (29 CFR 1910.120)

o
Occupational Safety and Health Standards - Construction Industry Standards (29 £
CFR 1926) ^

USEPA Action Level for Lead in Drinking Water
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New Jersey

New Jersey RCRA Closure and Post-Closure Standards (NJAC 7:26-1 et seg.)

New Jersey Noise Pollution Regulations (NJAC 7:29 et seg.)

- L New Jersey Nonhazardous Waste Management Requirements (NJAC 7:26-2)

New Jersey Pollutant Discharge Elimination System Regulations (NJPDES) and
Effluent Limitations (NJAC 7:14A et seg.)

New Jersey Air Pollution Control Regulations (NJAC 7:27 et seg.)

New Jersey Soil Erosion and Sediment Control Act Requirements (NJAC 4:24-42
and NJAC 2:90-1.1 et seg.)

New Jersey Waste Treatment Regulations (NJAC 7:1-13)

Potential Location Specific ARARs

Federal

Fish and Wildlife Coordination Act (16 USC 661 et seg.)

National Environmental Policy Act (42 USC 4341 et_seg.)

Natural Historic Preservation Act

Endangered Species Act

Coastal Zone Management Act

Farmland Protection Policy Act

New Jersey

New Jersey Rules on Coastal Resources and Development (7:7E-1.1 et seg.)

New Jersey Freshwater Wetlands Regulations

"To Be Considered" Information M

o
Executive Order 11988 (Floodplain Management) °

Executive Order 11990 (Wetlands Protection) p

USEPA Statement of Policy on Floodplains and Wetlands Assessments for
CERCLA Actions (1985)
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SECTION 2 - IDENTIFICATION AND SCREENING OF TECHNOLOGIES

2.1 Introduction

The identification and screening of remedial technologies was accomplished using a multi-phased

approach based on USEPA's Guidance for Conducting Remedial Investigations and Feasibility

Studies Under CERCLA (Interim Final, October 1988a). The approach used was consistent with

the Administrative Order on Consent Docket No. CERCLA-60109 entered into by NL Industries

and EPA and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP, 40

CFR Part 300). This section describes the key elements used in the approach.

Remedial Action Objectives are medium-specific or operable unit-specific goals for

protecting human health and the environment. Remedial action objectives are formed based

on the site-specific risk assessment and potential ARARs. Remedial action objectives

(sometimes herein referred to as response or remedial objectives) for the Site are developed

in Section 2.2.

General Response Actions address and satisfy specific remedial action objectives. The

general response actions for the Site are identified in Section 2.3.

Remedial Technologies are utilized to implement general response actions. Remedial

technologies considered potentially applicable to the Site are identified and screened in

Section 2.4.

oo

o
Ov

o
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Process Options are specific processes and variations within a remedial technology which __

could be utilized alone or in conjunction with other process options to implement a general

response action. Process options considered potentially applicable to the Site are identified

and screened in Section 2.4.

The approach used in developing remedial alternatives is first to define remedial action objectives

based on the risk assessment and potential ARARs. Next, general response actions are identified

which address these remedial action objectives. Potentially applicable remedial technologies and

process options are then screened for effectiveness, implementability, and cost. The objective is to

produce a finite set of process options which are technically and economically feasible and effective.

Finally, selected process options, chosen to implement respective general response actions, are

combined to form ren .dial alternatives.

2.2 Remedial Action Objectives

For this Feasibility Study, the identified media of interest are soil, ground water and sediments.

Remedial action objectives have been identified for these media as follows:

Soil

Establishing a remedial action objective for soil requires addressing each of the potential exposure '<-

route/receptor combinations and must take into consideration the following: ,§
fv

Human Health; ^̂
w*

\)Biota, nd ^

Protection of Ground Water.
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A human health risk assessment, which was presented in the approved RI Report and subsequent

USEPA Addendum, addressed potential risks to human receptors. Potential risks to biota were

evaluated in the Draft Ecological Risk Assessment developed by the EPA (January 1993). Both of

these documents were utilized in the evaluation of remedial alternatives.

For each of the potential exposure route/receptor combinations, a concentration or range of

concentrations will be identified which is considered to be sufficiently protective. The remedial

action objective(s) selected for use during the Feasibility Study will be the concentration or

concentration range which is identified as protective for the most sensitive exposure route/ receptor

combination.

The approved RI Report and subsequent USEPA Addendum included an evaluation of human

health exposure scenarios and risk calculations. Tables presented in Appendix D summarize

available information and calculations used to evaluate the risk to human health from soil ingestion.

The results indicated that ingestion of soil at existing concentrations did not pose an unacceptable

risk for arsenic, antimony, cadmium, chromium, and zinc based on USEPA methodologies. The

exposure scenario used was for industrial use of the property, an appropriate and likely future land

use, since the property is zoned industrial, is likely to be the location of long-term ground water

recovery and treatment facilities, and is the site of a closed RCRA landfill.

Since a reference dose is not currently available for lead, a USEPA published Directive-(#9355.4-02,

September 1, 1989) which states that remediation of soil to 500 to 1000 ppm of lead in residential

soil is protective of human health, was used. This document was based on a study which stated that

May 12, 1993
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"In general, lead on soil and dust appears to be responsible for blood lead levels in children

increasing above background levels when the concentration in soil or dust exceeds 500-1000 ppm."

The presence of soluble lead in che ground water beneath portions of the Site raises the question

as to whether surface soil lead is migrating to ground water. Lead in ground water can be

attributed to two pathways: migration of battery acid and other liquids containing lead from the

manufacturing area, and leaching from soil by rain water. Historic information indicates that the

former contributed to elevated ground water concentrations of lead. This section focuses on the

latter.

The USEPA and PEI Associates demonstrated that a Site soil sample with a lead concentration of

57,150 ppm diluted 10:1 with tap water and agitated for 30 minutes resulted in a water lead

concentration of 79 ppb (USEPA 1989). This relatively low release rate was supported by USEPA's

contractor, Ebasco Services, who conducted TCLP testing on stream sediments from location EPA

2. The results presented in Appendix A indicate that for a sediment lead of 1340 ppm the leachable

lead under mildly acidic conditions was 134 ppb. Utilizing the USEPA methodology for selecting

characteristics of a hazardous waste (100:1 attenuation factor) and the current New Jersey Ground

Water Standard of 10 ppb lead, leaching of lead from soil at concentrations as high as 10,000 ppm

could be protective.
oo
N)

The protection of biota was the topic of the Ecological Assessment. Appendix F presents a ocr-
!\>

summary of the toxicity evaluation of the Ecological Assessment. The results suggest that protection °°

of flora, as well as vertebrates and invertebrates, can be achieved at soil lead concentrations in the

range of 500 - 1000 ppm.
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In summary, the concentrations of lead in soil which is considered to be protective of human health

and biota in residential areas ranges from 500 to 1,000 ppm for direct contact with the soil. Lead

concentrations of 10,000 to 15,000 ppm are considered to be protective of human health and biota

with respect to leaching of lead from surface soils. Pursuant to USEPA's request of November 4,

1991, the remedial action objective for surface soils will be in the range of 500 to 1000 ppm. In

accordance with USEPA's direction, each alternative will be evaluated for a 500 ppm objective and

a 1000 ppm objective. Because the property is zoned industrial, includes a RCRA landfill, and will

likely include a wastewater treatment plant, residential use of the property is not anticipated.

Ground Water

As ground water has been identified as the primary pathway for future exposures in the risk

assessment, the remedial action objective is to achieve the USEPA and New Jersey Maximum

Contaminant Levels (MCLs) for the identified site-related substances. Table 5 presents these

substances and their corresponding MCLs. The action level for the principal metal of concern at

the Site, lead, is 15 ppb; the NJDEPE ground water quality criteria Practical Quantitation Limit

(PQL) for lead is 10 ppb. The remedial action objective for lead in ground water will therefore be

10 ppb. The remedial action objective for 1,1,1 trichloroethane, 1,1 dichloroethene, and

tetrachloroethane detected in well 11 will be the New Jersey Ground Water Standards of 26, 2, and

1 ppb, respectively. The remedial objective for the vinyl chloride detected in well BR will be 2 ppb

based on New Jersey Ground Water Standards.

Sediment •?

A biota study has been conducted by USEPA to evaluate the impact of lead on aquatic and benthic
o

organisms. Based on that study, the USEPA has developed sediment criteria for the site of 500 to ^
o
ro
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1,000 ppm. However, a discussion of surface water quality at the site is essential in evaluating the

range and extent of sediment remediation required. For this reason, the following discussion of

surface water is provided.

Ambient Water Quality Criteria were proposed by the USEPA (1986) to protect freshwater aquatic

organisms. The ambient water quality criterion (AWQC) for lead is a function of the hardness of

the receiving water (expressed in mg/1 as CaCO3).

The measured hardness of surface waters in the East and West Stream range from 55 to 280 mg/1

as CaCO3. The following chart illustrates a typical range of AWQC for lead in the East and West

Streams.

Hardness ACUTE CHRONIC
(mg/1 as CaCO31 AWQC AWQC

(ppb lead) (ppb lead) __

50 34 1.3

100 82 3.2

200 200 7.7

Figure 19 illustrates the ratio of the 1990 total lead concentration of surface water to the AWQC -

acute and chronic. A value greater than 1 means that the relevant AWQC is exceeded in that

portion of the water column. The West Stream south of Route 130 contains lead in excess of the £
t—i

AWQC - acute. This is also true along a segment of the East Stream immediately south of the ^
a

railroad tracks. The AWQC - chronic was exceeded principally in the area upstream of the
o

confluence of the East and West Streams, north of U.S. Route 130. The exceedances in the ^
en

immediate vicinity of the site south of U.S. Route 130 ranged from 14 to 140 times AWQC-chronic

suggesting that lead from these segments is affecting water quality north of U.S. Route 130. It

should be noted that AWQC - chronic for lead is exceeded in two tributaries that are not affected
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by runoff from the Site, but which discharge into the streams north of U.S. Route 130 (i.e., sample

locations EPA-1 and EPA-6). Thus, it is possible that some upstream source that affects the water

quality in these tributaries also affects water quality north of U.S. Route 130.

South of U.S. Route 130, sections of the East and West Streams are seasonally intermittent and

have extremely low flow. The physical dimensions of the streams are illustrated in the photographs

in Appendix C. In contrast, north of U.S. Route 130, after the streams merge, the combined width

exceeds thirty feet, and the flow increases dramatically as other tributaries feed into the stream.

Because of their relatively low flow, the portions of the East and West Streams south of U.S. Route

130 are readily amenable to dewatering or redirection. This makes it possible to excavate with

precision in three dimensions, and to minimize the possibility of sediment slump and resuspension

of lead-bearing sediments. Excavation of the stream segments north of U.S. Route 130 would be

detrimental to the aquatic environment. These stream segments are too large to be diverted or

dewatered, and thus remediation would have to consist of dredging in a water column. Such

dredging will likely result in downstream transport of entrained, lead-bearing sediments. Sediment

resuspension during the dredging will likely also increase the concentration of lead in the water

column. Consequently, dredging these stream sediments would be destructive to the existing

ecosystem, increasing turbidity and adversely impacting existing benthic flora and fauna.

These risks are illustrated by the preliminary results of field work performed by Dr. Mark Sprenger,
2

using sediments collected from the site. Dr. Sprenger's draft report concluded that: L<

oo

p
\)
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"Any sediment removal efforts should consider that disturbances of sediment could
lower pH and potentially make lead in other areas of the streams more available for
uptake, regardless of concentration." (Draft Ecological Risk Assessment, USEPA,
January 1993)

The remedial action objecti jr lead in sediments is to remediate sections of the East and West

Streams, south of U.S. Route 130, as illustrated on Figure 32 and north of U.S. Route 130 as

illustrated on Figures 32.1 and 32.2. It is anticipated that the water quality of these downstream

segments will improve as remedial work at the Site progresses for several reasons. First, removal

of the upstream sediments where higher levels of lead are currently found will remove the source

of the downstream exceedances of ambient water quality criteria. Moreover, as work at the Site

progresses on the Operable Unit 2, such as the removal of lead-bearing slag, waste piles and pooled

surface water, other sources now contributing to the presence of lead downstream will be

eliminated.

2.3 Media Volumes and General Response Actions

2.3.1 Media Volumes

Based on the remedial action objectives identified in Section 2.2, estimated volumes of each media

have been defined.

z

Soil
•••^

Estimated volumes of soil have been defined for the remedial action objectives of 500 ppm and 1000 ?o

ppm. Figures 23 and 24 display the area and depth of lead concentrations ^ve these objectives g
ro
XJ

based on the data presented on Table 1.
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Response Objective In-Situ
(ppm lead in sou") Volume

(cu. vd.1
1000 21,000

500 29,800

Ground Water

Table 2 summarizes ground water quality at the Site. The unconfined aquifer exceeds ground water

standards for a number of constituents, but primarily lead and cadmium. Figures 33 and 34

illustrate ground water quality for lead and cadmium, respectively, in the shallow portion of the

unconfined aquifer. Figures 35 and 36 illustrate ground water quality for lead and cadmium,

respectively, in the deeper portion of the unconfined aquifer. Organic compounds were detected

in excess of ground water standards in monitoring wells 11 and BR which monitor the deeper

portion of the unconfined aquifer. The confined aquifers meet ground water standards for the

parameters analyzed.

Sediments South of U.S. Route 130

The volumes of sediment proposed to be excavated from the east and west streams south of U.S.

Route 130 are based on total lead concentrations of 500 ppm and 1,000 ppm. Where TCLP lead

and EP Toxicity lead data was not available, it was assumed that samples exhibiting total lead

concentrations in excess of 2,000 ppm would require treatment. Samples with total lead

concentrations below 2,000 ppm would not require treatment.

Based upon these calculations, the proposed excavation of sediments would account for a total r-

volume of 900 CY at a 1,000 ppm total lead limit or 1,500 CY at a 500 ppm total lead limit, south oo
of U.S. Route 130.

-38-
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Sediments North of U.S. Route 130 

Complete information is unavailable as to whether remediation of the sediments north of U.S. 

Route 130 would be beneficial to human health or the environment. The risk assessment and the 

USEPA's Draft Ecological Risk Assessment did not address this media directly. Additionally, the 

USEPA Directive regarding lead remediations would not be appucable since the subject area is not 

residential. 

The stream systems north of U.S. Route 130 are radically different from the systems in the vidnity 

o; the site. These differences consist of both physical location and potential contributors of 

contaminants; and, ecological make-up. The East and West Streams have the potential for direct 

impact from the site through surface runoff or air position. Streams north of U.S. Route 130, 

however, can receive impact from tributaries that d; . into it (of which the East and West Streams 

are or two of four) as well as from direct runoff of the Corps of Engineers dredge spoils piles. 

Remeaiation of the streams south of U.S. ace 130 would i move only one potential source of 

lead in the northern channels. Additionally, to the size anu complexity of the stream systems, 

the risks associated with the remediation, as highlighted in the USEPA Draft Ecological Risk 

Assessment (January 1993), should be tantamount in decisions concerning remedial actions north 

of U.S. Route 130. When this is coupled with the possibility of recontamination from other sources 

not related to the^Site (i.e. dredge spoils piles and other tributaries) remediation of the stream 

sediments north of U.S. Route 130 is not justifiable. Howev based on direction received by the 

USEPA, remedial alternatives will be evaluated. 
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In evaluating remedial alternatives, the volumes of sediment proposed to be excavated from the

Corps of Engineers streams north of U.S. Route 130 are based on total lead concentrations of 500

ppm and 1,000 ppm. Where TCLP lead and EP Toxicity lead data was not available, it was

assumed that samples exhibiting total lead concentrations in excess of 2,000 ppm would require

treatment. Samples with total lead concentrations below 2,000 ppm would not require treatment.

Based on these calculations, it is proposed to excavate a total volume of 3,750 CY of sediments

(1,000 ppm total lead limit) or 7,500 CY of sediments (500 ppm total lead limit) North of U.S.

Route 130.

2.3.2 General Response Actions

General response actions address remedial action objectives. The general response actions which

are applicable to the Site can be categorized as institutional actions, containment actions, removal

actions, and treatment actions. In addition, no action is also considered in accordance with USEPA

guidance (USEPA, 1988a). A brief description of each general response action follows.

No Action: This general response action does not contain technologies but rather can be used

to track Site conditions in the absence of remediation. No Action is typically carried through

the Feasibility Study as an alternative which is used as a basis for comparing the other

alternatives.

Institutional Actions: Institutional Actions include local, State, and Federal restrictions which

can be enacted and enforced to protect public health and the environment in the vicinity of the

Site before, during, and/or after implementation of remedial action. Site access restrictions,
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such as fencing, and Site use restrictions, such as deed restrictions, are also considered

institutional actions.

Containment Actions(Disposal): Containment Actions include technologies which isolate

materials from migration pathways or receptors such that exposure pathways are not complete.

Containment actions are also utilized to provide the ultimate disposition of

contaminated/treated media.

Removal Actions: Removal Actions include technologies which prevent complete exposure

scenarios by removing source materials.

Treatment Actions: Treatment Actions address contaminants by reducing their toxicity,

mobility, or volume.

2.4 Identification and Screening of Remedial Technologies and Process Options

2.4.1 Soil

The screening of technologies for soil is presented in depth in Appendix G and is summarized

below:

SOIL REMEDIAL TECHNOLOGIES

General Response
Objective

Institutional

Containment (Disposal)

Remedial Technology

Access Restrictions

Monitoring

Cover
Cap

Landfill

Process Potion

Fencing
Deed Restrictions

Soil/Vegetative
Multi-Media

On-Site
Off-Site

Screening

Retained
Retained

Retained

Rejected
Retained

Rejected
Retained

o
Kf
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General Response
Objective

Treatment

Remedial Technology

Solvent Extraction

Solidification/Stabilization

Removal

Tilling

Thermal Treatment

Excavation

Process Option

Soil Washing
Hydro-Metallurgical Leaching
Electromembrane Reactor Leaching
Acid Leaching

Portland Cement
Solidtech Process
Chemifix Process
Hazcon Process

Asphalt Emulsion

Tilling

Flame Reactor
Electrokinetics
Vitrification
Plasma Reactor
Cyclone Furnace Process

Standard Construction Procedures

Retained
Rejected
Rejected
Rejected

Retained
Retained
Retained
Retained

Rejected

Rejected

Rejected
Rejected
Rejected
Rejected
Rejected

Retained

Institutional controls such as access restrictions and monitoring were retained as effective

components of any remedial alternative.

A multi-media cap was retained as a containment technology that would be effective in preventing

direct contact with lead containing soils by both humans and biota. The multi-media cap would

provide additional protection to burrowing animals via the installation of a gravel drainage layer

which would discourage burrowing. The multi-media cap and liner system will signficantly reduce

the potential for rainwater leaching of contaminants from the soil.

An off-site landfill was retained to provide an off-site alternative.

Two treatment based technologies were retained for further evaluation: solidification/stabilization

and soil washing. These technologies are being retained for development as alternatives since a

portion of the site soils have been identified as a characteristically hazardous waste.
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2.4.2 Ground Water

The screening of technologies for ground water is presented in depth in Appendix H and is

summarized below:

GROUND WATER REMEDIAL TECHNOLOGIES

General Response
Objective

Institutional

Containment

Treatment

Remedial
Technology

Access Restrictions
Monitoring

Subsurface Barrier

Recovery Wells

Precipitation/Flocculation

Process
Option

Deed Restrictions
Ground Water

Slurry Wall
Grout Curtain

Well Points
Submersible Pumps

Hydroxide
Sulfide
Carbonate
Sodium Borohydride
Iron Coprecip.
Ferrihydrate

Screening

Retained
Retained

Rejected
Rejected

Retained
Retained

Retained
Retained
Retained
Retained
Retained
Retained

Activated Alumina Abs.
Evaporation
Ion Exchange
Ion Medial Filtration
Reverse Osmosis
Hyper/Ultrafiltration
AlgaSORB*
Wetlands-Based
Discharge Infiltration Pond

Unconfined Aquifer
Leach Field
Infiltration Trenches
Reinjection Wells
East Stream
West Stream
Delaware River
Confined Aquifer

Rejected
Rejected
Retained
Rejected
Retained
Rejected
Rejected
Rejected
Retained
Retained
Retained
Retained
Retained
Retained
Retained
Retained
Retained

Institutional controls such as access restrictions and monitoring were re'ained as effective

components of any remedial alternative.

oo
f\)

Subsurface barriers were rejected on the basis of effectiveness. The clay lensing ii a unconfined

aquifer and the variable depth of 20 to 70 feet of the confining layer will make construction and

control difficult.
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Precipitation/Flocculation was retained as a ground water treatment technology. Additional bench

scale testing will be required to select the optimum combination of precipitants and flocculents. The

other treatment technologies were rejected on the basis of technical implementability. Most require

extensive pretreatment. These technologies may, however, be utilized to polish ground water

treated by precipitation/flocculation, should bench scale testing show that polishing is required.

The discharge technologies retained included: direct discharge to the East or West Stream and

subsurface discharge to the unconfined aquifer via an infiltration pond, leach field, infiltration

trenches and reinjection wells. Discharge to the Delaware River was rejected on the basis of cost.

Discharge to a confined aquifer was also retained based upon possible deep well injection.

Recovery of ground water using the installed well point system and using submersible pumps were

both retained for further evaluation.

2.4.3 Sediment South of U.S. Route 130

The screening of technologies for sediment remediation is presented in depth in Appendix 1-1 and

is summarized below:

General Response
Objective

Institutional

Containment

Treatment

Removal

SEDIMENT REMEDIAL TECHNOLOGIES

Remedial Process
Technology Option

Access Restrictions

Stream Diversion

Dewatering

Mechanical Dredging

Fencing

Channel
Pipe
Hydraulic

Confined Disposal Facility (CDF)
Mechanical
Portland Cement

Clamshell/Orangepeel
Dragline
Backhoe
Backhoe w/ Access Stabilization
Bucket Ladder

Screenin

Rejected

Retained
Rejected
Rejected

Rejected
Rejected
Retained

Rejected
Rejected
Retained
Retained
Rejected
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Hydraulic
Dredging

Cutterhead
Dustpan
Horizontal Auger
Matchbox

Pneuma

Rejected
Rejected
Rejected
Rejected

Rejected

Due to the narrow width, low flow rate and termittent nature . L much of the surface water in the

areas to be remediated, traditional technologies (e.g., hydraulic dredging with dewatering using a

confined disposal facility) were not applicable. Process options that were retained include backhoe

excavation with dewatering as required.

2.4.4 Sediment North of U.S. Route 130

The screening of technologies for sediment remediation is presented in depth in Appendix 1-2 and

is summarized below:

SEDIMENT REMEDIAL TECHNOLOGIES

General Response
Objective

Institutional

Containment

Treatment

Removal

Remedial
Technology

Access Restrictions

Stream Diversion

Dewatering

Mechanical Dredging

Hydraulic
Dredging

Process
Option

Institutional Controls

Channel
Pipe
Hydraulic

Confined Disposal Facility (CDF)
Mechanical
Portland Cement

Gamshell/Orangepeel
Dragline
Backhoe
Bucket Ladder

Cutterhead
Dustpan
Horizontal Auger
Matchbox

Pneuma

Screening

Rejected

Rejected
Rejected
Rejected

Rejected
Retained
Retained

Retained
Rejected
Rejected
Rejected

Rejected
Rejected
Rejected
Rejected

Rejected

X"

r~>— f

oo
TV

O(>
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SECTION 3 - DEVELOPMENT AND SCREENING OF ALTERNATIVES

3.1 Introduction

This section sets forth, and screens remedial alternatives for use at the NL Industries, Inc. Site. In

order to simplify evaluation, each alternative is presented as a media-specific action.

3.2 Soil Alternatives

Twenty-two soil alternatives were considered for use at the NL Industries, Inc. Site. Appendix G

discusses each of these in detail. Of the 22 alternatives, the following were retained for further

consideration:

Soil A- No Action/Institutional Controls

Soil B- Excavation of All Soils above Action Level/Soil Washing of All
Excavated Soil/Return Treated Soils to Site/Disposal

Soil C- Excavation of All Soils Above Action Level/Solidification/
Stabilization (S/S) of All Excavated Soil/Consolidation On-Site

Soil D- Excavation of All Soils Above Action Level/Soil Washing of
Hazardous Soils Requiring Treatment/Consolidation
On-Site/Disposal

Soil E- Excavation of All Soils Above Active Level/On-Site S/S of
Hazardous Soils Requiring Treatment/Off-Site Disposal

Soil F- Excavation of All Soils Above Action Level/On-Site S/S of
Hazardous Soils/Consolidation On-Site

Soil G- Excavation of All Soils Above Action Level/Off-Site Disposal

Soil H- Excavation of On-Site Soils Over 1,000 ppm Lead and Off-Site and
Wetland Soils Over 500 ppm Lead/On-site Consolidation/Disposal

CO
Ni
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At the direction of the USEPA, this Feasibility Study considers 2 response objectives: 500 ppm and

1,000 ppm. The insitu volumes of soil exceeding each of these response objectives are estimated

at 21 nOO and 29,800 cubic yards, respectively. Assuming a 10% expansion factor upon exception,

appioximateiy 23,100 and 32,800 cubic yards of soil would be remediated at the 1,000 and 5 ppm

cleanup levels, respectively. However, it is justifiable based on the Site Ecological Asr nent

conducted by the USEPA, and the USEPA directive concerning lead remediations, to evaluate a

remedial scenario consisting of an on-site action level of 1,000 ppm, and an off-site and wetlands

action level of 500 ppm. To illustrate this scenario, Alternative H has been developed. This

alternative represents excavation of approximately 27,500 cubic yards (30,250 with 10% expansion).

For Soil Alternatives D, E, F, G and H, soil volumes are divided into hazardous soils which are land

disposable, hazardous soils requiring treatment and non-hazardous portions. Hazardous soils

requiring treatment are those excavated soils which are assumed to fail both the TCLP and EP

Toxicity tests. Current land disposal regulations require that soils meeting these characteristics be

treated to pre-approvea levels prior to disposal in a hazardous waste landfill. Hazardous soils which

are land disposable are those excavated soils which are assumed to fail TCLP but pass EP Toxicity.

Such soils are still considered a hazardous waste but can be disposed of at a hazardous waste landfill

without pre-treatment (Land Disposal Restrictions, 55 CFR 106). Non-hazardous soils are those

excavated soils which are assumed to pass both the TCLP and EP Toxicity tests. The evaluation r
M

of soil alternatives relies heavily on the amount of material that is assumed to be hazardous and o
o

require treatment. As directed by the USEPA, soils associated with lead contamination ceding
o

2. ppm are assumed to fail TCLP. This corresponds to a volume of approximately 10,01 '"* cubic ^
CD

yards of soil after excavation which will be considered hazardous. Soil samples collected by O'Brien

& Gere Engineers in February 1993 were subjected to TCLP and EP Toxicity. The results of this
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analysis indicate that of the 10,000 cubic yards to be considered hazardous, 5,000 cubic yards can

be assumed to pass the EP Toxicity test and be land disposable at a hazardous waste landfill without

treatment. Thus, 5,000 cubic yards of excavated soil will require pre-treatment prior to land

disposal. Additional sampling during the remedial design phase will be required to confirm these

estimates.

All soil alternatives, with the exception of the no action alternative, involve excavating contaminated

soils. Following excavation of soils, post-excavation sampling will be performed to evaluate whether

additional soils need to be removed to achieve the 500 ppm lead or 1,000 ppm lead response

actions. The ultimate disposal of non-hazardous soils at an on-site consolidation area or an off-site

disposal facility is dependent on several factors, including the selected cleanup level for soils, the

amount of material requiring disposal (non-hazardous and treated soils), the limited area available

for on-site consolidation, and any wetlands which may be impacted by the remedy.

Fugitive dust control will be a high priority during remedial action because of the presence of lead

in the soils. The remedial design will include methods for control of fugitive dust emissions from

treatment activities including: excavation, soils staging, treatment, and transportation, if necessary.

The remedial design will also include dispersion modelling using estimated potential emission rates

to evaluate whether the National Ambient Air Quality Standard for lead can be achieved with or

without control.

All soil alternatives will be carried out in conjunction with a ground water program which will z
M

consist of ground water monitoring and possible pumping and treating of ground water. Potential
oo

leaching of lead into ground water will thus be addressed through the selected ground water w

remediation alternative. o\w
•£

May 12, 1993
-48-



3.2.1 Soil Alternative A - No Action/Institutional Controls ,,_.

Under Soil Alternative A, institutional controls will be applied to the Site in those areas v soil

do not meet response objectives. These institutional actions will include an.c access restrict! e.g.,

fencing and deed restrictions).

3.2.2 Soil Alternative B - Excavation of All Soils Above Action Level/Soil Was of All

Excavated Soil/Return Treated Soils to Site/Disposal

For trie purpose of developing Soil Alternative B, it is assumed that all excavated soils will be

treated. This corresponds to a volume of 23,100 cubic yards for the 1,000 ppm response objective

and ^2,800 cubic yards for the 500 ppm response objective. This alternative evaluates soil washing

as . 3atment technology. Due to the relatively inconsistent results acu ed with soil washing on

lead contaminated solids to date, the remedial design will include a bench ̂ cale treatability program

to evaluate the effectiveness of various chemical washing agents on the lead containing soils at the ,-—•-.

Site as well as an on-site pilot demonstration to assess the materials handling requirements and

overall effectiveness of soil washing under site specific conditions.

In order to implement this alternative, excavated soil will be screened to remove oversized debris

and then mixed with water to form a slurry. The slurry will be transferred to a reactor where it will

be subjected to washing agents to remove the lead from the soil. Washed soil will be filtered to f±-
remove excess water. This water will be collected and transported by tanker trucks to he nearby

Dupont wastewater disposal facility in Deepwater, NJ or another appropriate facility fo; lisposal.
c

o
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The dewatered soil meeting the 500 ppm or 1,000 ppm response objective will be tested for

hazardous characteristics and non-hazardous soil will be backfilled into the initial excavation area.

It is assumed that the soil washing treatment technology will have a treatment efficiency of 70%.

As described in Section 4.2.2.6, it is highly unlikely that this efficiency will be achieved at the Site

especially for soils with lead concentrations below 1,000 ppm. Dewatered soils not meeting response

requirements will be solidified/stabilized and disposed of as described in Alternative C. It is

estimated that 9,000 cubic yards of material will require further solidification after soil washing.

The solidification/stabilization process significantly limits the leaching potential of treated soils.

Therefore, stabilized soils may be placed in the on-site consolidation area or at an off-site disposal

facility. In costing this remedy it has been preliminarily assumed that stabilized soils will be

disposed off-site.

The soil washing treatment system will be placed on-site in the vicinity of the existing plant facility

(which will first be demolished under OU-2). This area is an ideal location for a treatment system

due to its proximity to the soils to be excavated and because utilities (power, water) are readily

procured. Figure 25 shows the location of the system. Areas of excavation (and of subsequent

backfill with non-hazardous, washed soil meeting the response objectives) are shown on Figures 23

and 24.

3.2.3 Soil Alternative C - Excavation of All Soils Above Action Level/Qff-Site

Solidification/Stabilization (S/S) of All Excavated Soil/Consolidation On-Site

For the purpose of developing Soil Alternative C, it is assumed that all excavated soils will be

treated. This corresponds to a volume of 23,100 cubic yards for the 1,000 ppm response objective

and 32,800 cubic yards for the 500 ppm response objective. This alternative evaluates
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solidification/stabilization as a treatment technology. The remedial design will include a bench scale _

treatability program to evaluate the effectiveness of various binding agents on solidifying and

stabilizing the Site soils. Treatment of excavated soils by S/S will result in a volume increoce of

approximately 50% based on previous experience (USEPA Site Demonstration of Chemfix 1 >cess,

1987 by Edwin F. Earth and Evaluation of S/S for Treatment of Contaminated Soils from Waldick

Aerospace Services - prepared August 1991 by U.S. Army Waterways Experiment Station lor U.S.

Army Corps of Engineers). For this alternative it is assumed that solidification/stabilization will

take place on-site with subsequent consolidation on-site.

The hazardous fraction of excavated soils will be blended with binding and stabilizing agents and

then staged to allow the soil to cure. Upon curing, the stabilized/solidified soil will be subjected

to TCLP to confirm that the treated batch meets land disposal restrictions. Soils meeting TCLP

lana disposal requirements will be consolidated on-site. Figure 26 shows the location of the ~

treatment and soil staging areas in the vicinity of the existing plant facility which will be demolished

as part of OU-2. This area is ideal for a soil staging area due to its proximity to the excavation

areas and access for trucks.

3.2.4 Soil Alternative D - Excavation of All Soils Above Action Level/Soil Washing of Hazardous
z

Soils Requiring Treatment/Consolidation On-Site/Disposal M

For the purposes of developing Soil alternative D, it is assumed that only hazardous soils which g

require treatment will be selected for soil washing. It is estimated that approximately 21,000 cubic

yards and 29,800 cubic ya~ > of material will be excavated under this alternative corresponding to j^

the 1,000 and 500 ppm rt ise objectives. This alternative is based on the assumption that the

majority of excavated soils will not require treatment. Upon examination of unit costs of on-site
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soil washing in comparison to off-site transportation and disposal of hazardous soil, it was decided

that off-site transportation and disposal of hazardous soil which passes EP Toxicity was more

economically advantageous than on-site soil washing. Therefore, under Soil Alternative D, non-

hazardous soil not meeting the response objectives will be excavated, consolidated, and capped on-

site. Soils which fail both TCLP and EP Toxicity will be treated via soil washing as described in Soil

Alternative B and consolidated on-site with the excavated non-hazardous soils. Soils which fail

TCLP but pass EP Toxicity will be transported via truck or rail to a hazardous waste land disposal

facility for disposal.

The excavated non-hazardous soil will be placed on-site in a consolidated area, east of the existing

landfill as indicated on Figure 28. Preliminary calculations suggest that this area can accommodate

the assumed volume of soil to be excavated. In addition, the selected area minimizes impacts to

surrounding wetlands and is adjacent to the existing RCRA landfill which will allow for ease of

maintenance. The consolidated soil will be graded and a geomembrane cover will be placed over

it. The geomembrane cover will consist of a 40 mil very low density polyethylene (VLDPE)

membrane, a 6 inch gravel drainage layer, 24 inches of root zone soil, and six inches of topsoil

followed by seed, fertilizer, and mulch. As a contingency measure, a liner will be constructed under

the soil consolidation area to further minimize the potential for leachate from the area to migrate

into ground water. The area will be reseeded with prairie type grasses so as to limit reforestation.

Although regular maintenance of the vegetative surface will be required, the combination of soil and

geomembrane has proven to be a durable combination at sites with similar characteristics.

The consolidation area will be raised above the 100-year flood plain using engineering controls to r~
%~~\

limit the potential for flooding and damage to the cap. Backfill will be brought on-site to provide o
8
o
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a base upon which the cap can be constructed. Sufficient quantities of clean fill will be imported _

to raise the area above the 100-year flood plain.

Non-wetland portions of the Site outside the fenced landfill will be graded and seeded while

excavated wetland portions will be restored. Topsoil will be brought to the Site as necessary to

establish vegetation and to assist in grading. Areas to be excavated to meet the 1000 ppm and 500

ppm response objectives generally radiate outward from the existing building. These areas have

been identified based on soil sampling and are presented in Figures 23 and 24, respectively.

3.2.5 Soil Alternative E - Excavation of All Soils Above Action Level/On-Site S/S of Hazardous

Soils Requiring Treatment/Off-Site Disposal

For the purpose of developing Soil Alternative E, it is assumed that only hazardous soils requiring

treatment will be subjected to S/S. It is estimated that approximately 21,000 cubic yards and 29,800

cubic yards of material will be excavated under this alternative corresponding to the 1,000 ppm and

500 ppm response objectives. This alternative is based on the assumption that the majority of

excavated soils will not require treatment. Under this alternative, non-hazardous excavated soils

will be consolidated on-site. Hazardous soils which are land disposable (fail TCLP and pass EP
z:

Toxicity) will be transported off-site to a hazardous waste landfill. Hazardous soils which require 5~

treatment (fail TCLP and fail Toxicity) will be treated via on-site solidification/stabilization (as o
ro

described in Soil Alternative C), and transported off-site for disposal. Figure 27 shows the location
o
cr>

of the treatment and curing areas in the vicinity of the existing plant facility which will be £

demolished as part of OU-2. This area is ideal for a treatment system due to its proximity to the

excavation areas and the availability of utilities (power, water).
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3.2.6 Soil Alternative F - Excavation of All Soils Above Action Levei/On-Site S/S of Hazardous

Soils/Consolidation On-Site

For the purpose of developing Soil Alternative F, it is assumed that only hazardous soils requiring

treatment will be subjected to S/S. It is estimated that approximately 21,000 cubic yards and 29,800

cubic yards of material will be excavated under this alternative corresponding to the 1,000 ppm and

500 ppm response objectives. This alternative is based on the assumption that the majority of

excavated soils will not require treatment. Upon examination of unit costs of on-site S/S treatment

in comparison to off-site transportation and disposal of hazardous soil it was decided that on-site

treatment of all hazardous soil (regardless of whether or not soil passed EP Toxicity) was more

economically advantageous then off-site transport and disposal. Therefore under Soil Alternative

F, non-hazardous excavated soil will be consolidated on-site while all soils which are considered

hazardous (fail TCLP) will be treated via on-site solidification/stabilization (as described in Soil

Alternative C), and subsequently consolidated on-site along with excavated non-hazardous soils.

The on-site Consolidation Area will be as described in Soil Alternative D. Figure 27 shows the

location of the treatment and curing areas in the vicinity of the existing plant facility which will be

demolished as part of OU-2. This area is ideal for a treatment system due to its proximity to the

excavation areas and the availability of utilities (power, water).

3.2.7 Soil Alternatives G - Excavation of All Soils Above Action Level/Off-Site Disposal

Under Soil Alternative G, all soil not meeting response objectives will be excavated and disposed

of off-site. Non-hazardous soil will be transported via rail or truck to an approved off-site landfill. n
5-f

Hazardous soil which passes EP Toxicity will be transported via rail or truck to an approved off-site Q
o

hazardous waste landfill for direct disposal. Hazardous soil which fails EP Toxicity will be
oo
(71
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transported via rail or truck to an approved off-site facility for S/S and subsequent land disposal. ___

Non-wetland portions of the Site will be graded and seeded while wetland portions of the Site will

be restored. Topsoil will be brought to the Site as necessary to establish vegetation and to assist

in grading.

3.2.8 Soil Alternative H - Excavation of On-Site Soils Over 1.000 ppm Lead and Off-Site and

Wetland Soils Over 500 ppm Lead/On-Site Consolidation/Disposal: Under Soil Alternative H soil

not meeting specific response objectives for soils on-site (1,000 ppm lead), wetland soils (500 ppm

lead) and off-site soils (500 ppm lead) will be excavated. Non-hazardous on-site soil will be

consolidated on site. Excavated hazardous on-site soils which are land disposal will be transported

off-site for disposal at a hazardous waste landfill. Hazardous on-site soils which requires treatment

will be treated on-site via soil washing or S/S. Excavated off-site soils and wetland soils with lead

concentrations over 1,000 ppm will be managed along with on-site excavated soils. Excavated off- .._..

site and wetland soils with less than 1,000 ppm will be transported on-site for use as fill. Topsoil

will be brought to the site as necessary to establish vegetation, assist in grading, and control runoff

and sedimentation into wetland soils.

3.3 Ground Water Alternatives r
M

The response objective for ground water at the Site is to meet New Jersey and USEPA MCLs and 0
o

USEPA action levels. This objective may necessitate pumping and treating the unconfined aquifer.
o

The existing well point system should be effective in achieving the desired recovery. This will be 2

confirmed during the remedial design. As described below, the required level of treatment is

dictated by the location and type of discharge. Effluent for subsurface discharge will be in

compliance with the established practical quantitative limit (PQL) of 10 ppb lead.
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A surface discharge effluent will require in-stream concentrations consistent with Ambient Water

Quality Criteria (AWQC). The AWQC for metals is a function of the hardness of the water. The

higher the hardness, the higher the acceptable metal concentration. For purposes of evaluating the

surface water discharge alternative, it is assumed that treatment will be necessary to achieve an

effluent limitation of 7 ppb, the mean of the expected hardness based criteria of 2 ppb to 12 ppb

for discharge to the East or West streams. In addition, it has been further assumed that treatment

(reverse osmosis) will be required to achieve discharge limits on the total dissolved solids (TDS).

Since the applicable effluent limitation is a function of the hardness of the receiving water, it will

vary depending on the actual location of the discharge. Thus, a theoretical effluent limitation has

been assumed herein, with the actual limitation to be determined during the remedial design phase

when the actual location is defined. For discharge to the Delaware River, an effluent treatment

limit of 10 ppb would be required to meet the worst case chronic discharge criteria proposed by the

Delaware River Basin Commission for lead assuming a dilution factor of 6 for an outfall depth of

10 feet.

Twenty-eight process options were considered for use in remediating ground water at the NL

Industries, Inc. Site. Appendix H discusses these options in detail. The following alternatives are

retained for further consideration:

Ground Water A -

Ground Water B -

Ground Water C -

Ground Water D -

Ground Water E -

No Action

Pump and Treat with Subsurface Discharge via Infiltration Pond

Pump and Treat with Subsurface Discharge via Leach Field

Pump and Treat with Subsurface Discharge via Infiltration Trenches

Pump and Treat with Subsurface Discharge via Reinjection Wells to
the Unconfined Aquifer

-56-
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Ground Water F - Pump and Treat with Subsurface Discharge via Reinjection Wells to
the Confined Aquifer

Ground Water G - Pump and Treat with Direct Surface Water Discharge

3.3.1 Ground Water Alternative A - No Action
Ground Water Alternative A includes a ground water monitoring program. The program will
consist of biennial (every other year) sampling and analysis of 10 on-site ground water monitoring
wells, with 5 wells in the unconfined aquifer and 5 wells in confined aquifers. Based on previous
ground water sampling, as well as State of New Jersey monitoring requirements, the analytical
program will include analysis for arsenic, cadmium, lead, pH, conductivity, alkalinity, sulfate, and
total dissolved solids. Ground water elevations will also be recorded. As required by the USEPA,
the data from the monitoring program will be evaluated and summarized in a report after 5 years
of data are collected.

In addition to the monitoring program, institutional controls will be applied to the Site. These
institutional controls will include deed restrictions, and may also involve restrictions on water supply
or drinking well permits.

3.3.2 Ground Water Alternative B - Pump and Treat with Subsurface Discharge
via Infiltration Pond
Ground Water Alternative B includes the monitoring program of Ground Water Alternative A. In
addition, the water table will be pumped utilizing the existing well point system (with modifications
if determined to be necessary) shown on Figure 29. The existing system consists of 49 well points
manifolded into four sub-systems. Combinations of v 11 points will be used to recover ground water
and limit off-site migration. For the purpose of this Draft Feasibility Study, a required treatment
capacity of 250 gallons per minute is assumed, based on a recovery of 5 gallons per minute per well. °

ooro

o
Recovered ground water will be treated to the PQL for lead of 10 ppb, using either a hydroxide or -&.

\Z)

sulfide precipitation/flocculation step followed by an ion exchange polishing step. Treated water
will then be discharged to ground water via an infiltration pond of approximately 10 acres. A
treatment schematic is shown on Figure 30. Sludge from the precipitation process will be dewatered
and managed off-site in a permitted facility. This sludge may require solidification/stabilization
prior to land disposal.
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Spent ion exchange resin will be regenerated on-site using a concentrated solution of the original 

exchange ion. Water geherated during ion exchange resin regeneration will be collected and 

transported to the nearby Dupont industrial wastewater treatment facility in Deepwater, NJ or other 

facility for disposal. Alternatively, regeneration water could be pumped back to the treatment plant 

head works. 

The remedial design will include bench scale treatability tests to evaluate the effectiveness of 

precipitate/flocculation agents as well as the effectiveness of various ion exchange resins on site 

ground water. 

An infiltration pond was selected for ground water discharge because it is easier to implement than 

injection wells and absorption fields, and would provide an on-site source of topsoil and cover 

material. A potential location for the infiltration pond is on the upland property northwest of the 

existing landfill and hydraulically downgradient of the Site, as illustrated on Figure 31. The location 

was selected to be outside of all wetland areas. In addition, placing the pond downgradient of the 

Site will reduce the amount of water to be recovered and will reduce the potential for contaminant 

migration to deeper aquifers by not increasing the hydraulic head within the plume, as compared 

to placing it on-site. Additionally, this placement will eliminate the mounding affect which would 

jeopardize the existing on-site closed landfill facility. 

Because organic compounds were detected in wells 11, BR, and SD, recovery well with a 

submersible pump will be installed in the vicinity of these wells. Recovered ground water will be 

air stripped to remove volatile organic contaminants prior to treatment to remove metals. An in

line cartridge filter will be installed prior to the air stripper to remove suspended solids, which 

otherwise could interfere with mass transfer. A cartridge filter and air stripper are included on the 

process schematic shown on Figure 30. 

3.3.3 Ground Water Alternative C - Pump and Treat with Subsurface Discharge via a Leach Field 

Ground Water Alternative C includes the monitoring program of Ground Water Alternative A and 

the recovery and treatment system of Ground Water Alternative B. Recovered ground water will 

be treated to the PQL for lead of 10 ppb. Discharge of treated ground water will be to the g 

unconfined aquifei* via a leach field. Preliminary calculations indicate a 30-acre leach field will be 

o 

o 
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required. This area is not readily available on-site or off-site. Bench scale testing, which may 

include percolation tests and the confirmation of near surface clay horizons, will be required to fully 

evaluate this option. The application of treated ground water to the unconfined aquifer will result 

in a significant mounding effect due to the documented low transmissivity of the aquife This 

mounding, together with the alreae ligh water table, could impact existing structures, and i ;aten 

the structures and integrity of the existing landfill. In addition, clay content in the upgradi' areas 

potentially increases, further reducing the potential for infiltration at a rate accepta or the 

anticipated recovery rate. These factors together with the fact that the required space is not readily 

available in the upgradient area significantly reduce the potential for implementation of this option. 

Further bench scale testing will be conducted to fully evaluate this option and confirm the 

anticipated results of non-applicability. 

3.3.4 Ground Water Alternative D - Pump and Treat with Subsurface Discharge via Infiltration 

Trenches 

Ground Water Alternative D includes the monitoring program of Ground Water Alternative A and 

the recovery and treatment system of Ground Water Alternative B. Recovered ground water will 

be treated to the PQL for lead of 10 ppb. Discharge of treated ground water will be to the 

unconfined aquifer via infiltration trenches. Preliminary calculations indicate an area of 20 acres 

will be required. This area is not readily available at the site. The application of treated ground 

water to the unconfined aquifer will result in a significant mounding effect due to the documented 

low transmissivity of the aquifer. This mounding, together with the already high water table, could 

impact existing structures, and threaten the structures and integrity of the existing landfill. In 

addition, clay content in the upgradient areas potentially increases, further reducing the potential 

for infiltration at a rate acceptable for the anticipated recovery rate. These factors together with -̂  
r 

the fact that the required space is not readily available in the upgradient area significantly reduce ^ 

the potential for implementation of this option. Further bench scale testing will be conducted to o 

fully evaluate this option and confirm the anticipated results of non-applicability. 

3.3." Ground Water Alternative E - Pump and Treat with Subsurface Discharge via Reini action 

Wells to the Unconfined Aquifer 

Ground Water Alternative E includes the monitoring programs of Ground Water Alternative A and 

the recovery and treatment system of Ground Water Alternative B. Recovered ground water will 
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/—-N be treated to the PQL for lead of 10 ppb. Discharge of treated ground water will be to the
unconfined aquifer via a reinjection well network. This method will require numerous reinjection
wells, appropriately placed upgradient of the source area. The May 1983 pumping test performed
at the site indicated an average hydraulic conductivity of about 33 ft/day in the unconfined aquifer.
The application of treated ground water to the unconfined aquifer will result in a significant
mounding effect due to the documented low transmissivity of the aquifer. This mounding, together
with the already high water table, could impact existing structures and threaten the structures and
integrity of the existing landfill. In addition, clay content in the upgradient areas potentially
increases, further reducing the potential for infiltration at a rate acceptable for the anticipated
recovery rate. These factors together with the fact that the required space is not readily available
in the upgradient area significantly reduce the potential for implementation of this option. Further
bench scale testing will be conducted to fully evaluate this option and confirm the anticipated results
of non-applicability.

3.3.6 Ground Water Alternative F - Pump and Treat with Subsurface Discharge via Reinjection
Wells to the Confined Aquifer

/"""""̂  Ground Water Alternative F includes the monitoring program of Ground Water Alternative A and
the recovery and treatment system of Ground Water Alternative B. Recovered ground water will
be treated to the PQL action level for lead of 10 ppb. This level of treatment is consistent with the
State of New Jersey antidegradation policy which requires a 10 ppb lead discharge limit. Discharge
of treated ground water will be to the confined aquifer via a reinjection well network. Studies on
the confined aquifer in this area indicate a hydraulic conductivity of about 200 ft/day which is
significantly higher than that of the unconfined aquifer. This preliminary information suggests deep
well reinjection to the confined aquifer is feasible. Further testing will be required during the
remedial design to confirm site specific aquifer characteristics and to confirm discharge criteria.

3.3.7 Ground Water Alternative G - Pump and Treat with Direct Discharge to Surface Water
Ground Water Alternative G includes the monitoring program of Ground Water Alternative A and
the recovery and treatment of Ground Water Alternative B. Discharge of treated ground water, 2r
however, will be either to the East or West Stream with the discharge criteria of 0.07 ppm lead H

based on AWQC requirements or the Delaware River with a discharge criteria of 0.10 ppm lead c
o

based on the chronic limits proposed by the Delaware River Basin Commission for discharges in ^
the Pedricktown area. AWQC, as discussed above, are hardness dependent and have been o

07
>-»
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evaluated using available flow data and hardness data from streams in the vicinity of the NL Site. 

The actual discharge point will be selected based on bench scale testing and flow monitoring. 

3.4 Sediment Alternatives South of U.S. Route 130 

Remei-iation alternatives for sediments south of U.S. Route 130 are discussed in detail in A endix 

I-l. The following alternatives are retained for further consideration: 

Sediment A - No Action 

Sediment B - Temporary Stream Diversion 

Sediment C - Permanent Stream Diversion 

~ 3.4.1 Sediment South of U.S. Route 130 Alternative A - No Action 

Sediment Alternative A includes surface water monitoring of the East and West Streams on a semi 

annual (twice per year) basis. The data from the monitoring program wiU be evaluated and 

summarized in a report. The report will be written after 5 years as per USEPA requirements and 

will also include a recommendation concerning future monitoring, if appropriate. 

3.4.2 Sediment South of U.S. Route 130 Alternative B - Temporary Stream Diversion 

Sediment Alternativie B requires the construction of a temporary diversion channel to accommodate 

natiiral flow during remediation. When the flow has been diverted, the existing stream segments 

- as illustrated on Figure 32 will be excavated. After the existing stream bed is excavated, flow will 

be rerouted to the cleaned stream channel and the diversion channel wiU be backfilled. The filled 

diversion channel surface will then be restored, which will involve grading and revegetating. 

Excavated sediments will be tested for hazardous characteristics and managed with Site soils, per 

The use of dams and temporary piping was considered for diverting stream flow durL sediment 

excavation to minimize disturbance of the existing habitat. Calculations show that a 1,000,; 0 gallon 

retention pond and pumpmg capacity of up to 50,000 gpm will be required to accommoc 5% of 

the 10-year flood flow in this stream. Construction of equipment of this magnitua.- is not 

economically or logistically feasible at the NL Industries, Inc. Site. Therefore, construction of a 

temporary stream diversion channel is used in this alternative. 
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3.4.3 Sediment South of U.S. Route 130 Alternative C - Permanent Stream Diversion
Sediment Alternative C involves the construction of a permanent stream diversion. A new channel
will be constructed near the old stream. The flow from the old channel will be diverted to the new
channel and the old channel will then be excavated to meet soil response objectives and filled and
regraded with soils that meet soil response objectives. Excavated sediments will be tested for
hazardous characteristics and managed with Site soils, per the selected Soil Alternative. The old
filled channel and the area disturbed during the construction of the new channel will be restored.
Figure 32 illustrates the route of the permanent stream diversion.

3.5 Sediment Alternatives North of U.S. Route 130
Remediation alternatives for sediments north of U.S. Route 130 are discussed in detail in Appendix
1-2. The following alternatives are retained for further consideration:

Sediment A - No Action
Sediment B - Mechanical Dredging

3.5.1 Sediment North of U.S. Route 130 Alternative A - No Action
Due to the complexity of the stream systems, the possibility of recontamination from the dredge
spoils piles, and the risks associated with sediment remediation, as highlighted in the USEPA Draft
Risk Assessment (January 1993), no remedial actions are warranted. However, Sediment
Alternative A will include semi-annual (twice per year) surface water monitoring. The data will be
evaluated and summarized in a report after 5 years, as per USEPA requirements.

3.5.2 Sediment North of U.S. Route 130 Alternative B - Mechanical Dredging
Sediment Alternative B involves the excavation of sediments with lead concentrations above
response objectives. The sediments will be mechanically dredged via a clamshell bucket either from
a crane or a floating boom (mudcat) arrangement. Excavated sediments will be tested for
hazardous characteristics and managed with site soil, per the selected soil alternative.

3.6 Screening of Alternatives
3.6.1 Introduction
The screening of remedial alternatives is conducted on the basis of effectiveness, implementabflity,
and cost. The intent of screening alternatives is to eliminate alternatives that are significantly less
implementable or more costly than comparably effective alternatives.
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Factors included under the criterion of effectiveness are: a) overall reduction in toxicity, mobility, 

or volume of waste; b) long-term effectiveness and permanence; c) short-term LmDacts during 

implementation; and d) how quickly protection can be achieved. Alternatives that do not protect 

human health nd the environment to an acceptable degree are not carried through this initial 

screening of ernatives. 

Implementabiiity takes into account the technical and administrative feasibility of constructing, 

operating, ana maintaining a particular alternative. Technical, admir.istrative. and loe:iacal issues 

are assessed to characterize the implementability of each alternative. An alternative which will be 

.^.ore difficult or time-consuming to implement than a comparably effective remedy will act be 

-urried through this initial screening. 

- Cost factors include costs necessary to perlbrm a remedial action, and operating anu maintenance 

osts associated with an action. Cost is used to eliminate alternatives which provide a similar 

Jegr '"t of protectiveness at a significantly greater cost. The results of he screening evaluation are 

disc .sed below. 

3.6.2 Effectiveness 

\J1 alternatives except the No Action Alternatives are screened as t ig effective in protecting 

.jman health and the environment. The No Action Alternatives, howe will be carried through 

to detailed evaluation, in order to provide a basis for comparison for action alternatives. 

3.6.3 Impiementabiiitv 

The technologies discussed above are readily implementable for use as remedial ahernatives. A 

further discussion of implementability is provided in Appendices G. H, and I. Likewise, the 

alternatives formed from these technoloaies are screened as being implementable. 

3.6.4 Cost 

Preliminary cost estimates, including capital and annual oper "ion costs, were developed for each 

alternative, and are included us Tables 6 - I ' The total c. mated cost of implementing each 

alternative is as follows: 
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Soil Alternatives

A No Action/Institutional Controls

B Excavation of All Soils Above Action
Level/Soil Washing of All Excavated
Soil/Return Treated Soils to Site/Disposal

C Excavation of All Soils Above Action Level/
Off-Site Solidification/Stabilization (S/S) of
All Excavated Soil/Disposal

D Excavation of All Soils Above Action
Level/Soil Washing of Hazardous Soils
Requiring Treatment/Consolidation On-
Site/Disposal

E Excavation of All Soils Above Action Level/
On-Site S/S of Hazardous Soils Requiring
Treatment/Off-Site Disposal

F Excavation of All Soils Above Action Level/
On-Site S/S of Hazardous Soils/Consolidation
On-Site

G Excavation of All Soils Above Action Level/
Off-Site Disposal

H Excavation of On-Site Soils Over 1,000 ppm
Lead and Off-Site and Wetland Soils over 500
ppm Lead/Treatment of Soils Requiring
Treatment/On-site Consolidation/Disposal

Ground Water Alternatives
A No Action

B Subsurface Discharge/Infiltration Pond
Subsurface Discharge/Leach Field

Subsurface Discharge/Infiltration Trenches

Est. Cost
HOOP

C
D
E Subsurface Discharge/Unconfined/Reinjection

Wells

Subsurface Discharge/Confined/Reinjection
Wells
Direct Discharge to East or West Stream
Direct Discharge to Delaware River -

-64-

$ 179,400

$13,508,000

$ 7,444,000

$ 8,867,000

$ 8,305,000

$ 5,188,000

$ 9,307.000

$ 9,641,000

$ 60,000

$11,933,000

$13,094,000

$12,112,000

$12,017,000

$11,498,000

$11,592,000
(Streams)

Est. Cost
(500 ppm^l
$ 179,400

$19,485,000

$10,416,000

$10,460,300

$ 9,142,000

$ 6,128,000

$11,582,000

$10,093,000
(Delaware

River)

July 16, 1993
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Sediment South of U.S. Route 130 Alternatives

A No Action

B Temporary Stream Diversion
C Permanent Stream Diversion

Est. Cost
riOOO

$ 209,000

$1,245,000

$1,251,000

Est. Cost
(500

$ 209,000

$1,390,000

$1,398,000

Sediment North of U.S. Route 130 Alternatives

A No Action

B Mechanical Dredging
$170,000

$1,959,000
$170,000

$3,502,000

Miscellaneous Items $ 46,000

3.6.5 Summary
With the exception of the No Action Alternatives, all alternatives pass the initial screening and are
retained for further evaluation. The No Action Alternatives, although not effective, will be retained
for further evaluation in order to provide a basis for comparison to the remedial alternatives.

oo
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SECTION 4 - DETAILED EVALUATION OF ALTERNATIVES

4.1 Introduction

Twenty alternatives were developed and screened in Section 3. Each of these alternatives

is specific to one of the following four media: soil, ground water, sediment south of U.S.

Route 130 and sediments north of U.S. Route 130. Remedial action for the Site will

include one alternative for each media plus the remedial action identified for the

miscellaneous items discussed in Section 1.2.3.4. These items include the shower tank and

the septic system.

The detailed analysis conducted during the evaluation of alternatives provides the basis for

remedial alternative selection. In a Feasibility Study, alternatives are evaluated with

respect to seven criteria: protection of human health and the environment; compliance with

ARARs; long-term effectiveness and permanence; reduction of toxicity, mobility, or volume;

short-term effectiveness; implementability; and cost. These criteria are discussed below.

Two additional criteria, state acceptance and community acceptance, will be addressed by

EPA in the Record of Decision.

Each alternative also addresses the impact to wetlands via the U.S. Army Corps Wetland

Evaluation Technique. None of the assessment areas (AA's) were rated as High or Low

for all functions evaluated by WET. In general, the downstream areas received higher

ratings for effectiveness than upstream areas. The downstream areas are comprised of

continuous streams and the portions of the AA's which are inundated with water for

substantial periods of time.
oo
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A detailed discussion of the WET performed for the Site can be found in Appendix M

of this Feasibility Study.

4.1.1 Overall Protection of Human Healr 4 the ..nvironrr

The assessment of an alternative against • is criterion describes how the .ernative, as a

whole, protects human health and the environment.

4.1.2 Compliance with ARARs

The assessment of alternatives against this criterion evaluates th compliance of alternatives

with ARARs, or the requirement for and justification of a waiver. Specific factors include:

Compliance with chemical specific ARARs;

Compliance with action specific ARARs;

Compliance with location specific ARARs; and

Consideration of other criteria, advisories, and guidance, as

appropriate.

4.1.3 Long-Term Effectiveness and Permanence

The assessment of alternatives against this criterion evaluates the long-term effectiveness

of alternatives in protecting human health and the environment after response objectives

have been met. Specific factors include:

Magnitude of remaining risk;

Adequacy of controls; and

Reliability of controls.

May 12, 1993
-67-



/****v 4.1.4 Reduction of Toxicity. Mobility, and Volume Through Treatment

The assessment of alternatives against this criterion evaluates the anticipated performance

of the specific treatment technologies. Specific factors include:

The treatment processes, the remedies they will employ, and the
materials they will treat;

The amount of hazardous materials that will be destroyed or treated,
including how principal threats will be addressed;

The degree of expected reduction in toxicity, mobility, or volume
measured as a percentage of reduction (or order of magnitude);

The degree to which the treatment will be irreversible; and

The type and quantity of treatment residuals that will remain
following treatment.

4.1.5 Short-Term Effectiveness

The assessment of alternatives against this criterion evaluates the effectiveness of

alternatives in protecting human health and the environment during the construction and

implementation period until response objectives have been met. Specific factors include:

Protection of the community during remedial action;

Protection of workers during remedial action;

Environmental impacts; and

Time until remedial response objectives are met.

4.1.6 Implementability z

The assessment of alternatives against this criterion evaluates the technical and
oo

administrative feasibility of alternatives and the availability of required resources. Specific w

factors include: <?•<?c
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Ability to construct and operate the technology;

Reliability of the technology;

Ease of undertaking additional remedial action if necess- r;

Ability to monitor effectiveness of remedy;

Ability to obtain approvals from other agencies;

Coordination with other agencies;

Availability of off-site treatment, storage, and disposal services and
capacity;

Availability of necessary equipment and specialists; and

Availability of prospective technologies.

4.1.7 Cost

Alternative costs are evaluated during this assessment. Specific factors include:

Capital costs;

Operating and maintenance costs; and

Present worth costs.

4.2 Soil Remedial Alternatives

Eight alternatives were screened for the remediation of soil. All have been retained for

further evaluation. They are:

Soil - A No Action/Institutional Controls
o

Soil - B Excavation of All Soils Above Action Le 'Soil Washing of g;
All Excavated Soil/Return Treated Soils to :> ;te/Disposal ^

Soil - C Excavation of All Soils Above Action Level/, iidification/
Stabilization (S/S) of All Excavated Soil/Const idation On-Site
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Soil - D Excavation of All Soils Above Action Level/Soil Washing of
Hazardous Soil Requiring Treatment/Consolidation
On-Site/Disposal

Soil - E Excavation of All soils Above Action Level/On-Site S/S of
Hazardous Soils Requiring Treatment/Off-Site Disposal

Soil - F Excavation of All Soils Above Action Level/On-Site S/S of All
Hazardous Soils Consolidation On-Site

Soil - G Excavation of All Soils Above Action Level/Off-Site Disposal

Soil - H Excavation of On-Site Soils Over 1,000 ppm Lead and Off-Site
and Wetland Soils Over 500 ppm Lead/Treatment of Soils
Requiring Treatment/On-Site Consolidation/Disposal

Each alternative has been developed for a 1000 ppm lead in soil response objective and

a 500 ppm lead in soil response objective. The soil alternatives developed below do not

include monitoring programs as ground water monitoring will be sufficient to monitor

potential migration of lead found in surface soils.

4.2.1 Soil Alternative A - No Action /Institutional Controls

Soil Alternative A includes the use of fencing along the perimeter of the Site to restrict

access to those areas of the Site where soil not meeting response objectives is located.

In addition, institutional controls such as deed restrictions will be implemented at the Site.

After five years, the effectiveness of this alternative will be reviewed and documented with

a report. n
M

oo
4.2.1.1 Overall Protection of Human Health and the Environment

o
Soil Alternative A does not meet response objectives established to be protective of human <£

ro
health and the environment in the long term. Surface soils at the Site which do not meet
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response objectives will be fenced, limiting the potential for human contact. However, the 

alternative does not limit the potential for off-site migration of contaminated soils through 

wind and surface water erosion. In addition, soil lead concentrations will exceed response 

objectives identified as being protective of local biota. 

4.2.1.2 Compliance with ARARs 

The following action specific ARARs will be applicable or potentially applicable, to this 

alternative: 

Occupational Safety and Health Administration (OSHA) Standards -
Hazardous Waste Operations and Emergency Response (29 CFR, 1910.126) 

Occupational Safety and Health Administration (OSHA) Standards -
Construction Industry Standards (29 CFR 1926) 

New Jersey Air Pollution Control Regulations (NJAC 7:27 et seq) 

The following chemical specific ARARs will be applicable, or potentially applicable, to this 

alternative: 

National Ambient Air Quality Standards (NAAQS)(40 CFR 50) 

New Jersey Ambient Air Quality Standards (NJAC 7:27-13) 

Location specific ARARs are not relevant to Alternative A. However, as discussed above, 

surface soils at the site do not meet response objectives. p 

The action-specific ARAR required by Soil Alternative A could be met by following a o 

Health and Safety Plan that meets OSHA requirements. 

4.2.1.3 Long-Term Effectiveness and Permanence 

Restricting access by fencing could be effective in preventing human contact with soil not 

meeting response objectives. The No-Action Alternative is not effective in the long term, 

however, because it does not limit off-site migration of contaminated soils. 
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4.2.1.4 Reduction of Toxicity. Mobility, or Volume Through Treatment
Implementation of Soil Alternative A will not affect the toxicity, mobility, or volume of

the soil at the Site.

4.2.1.5 Short-Term Effectiveness
Soil Alternative A could be implemented almost immediately; the procurement and
installation of fencing will require only several months. Soil Alternative A will not result
in disturbance of soil, and does not require construction related activities which could
generate noise or dust. Likewise, no construction-related impact on the environment is

to be expected.

4.2.1.6 Implementability
Soil Alternative A can be implemented easily at the Site. The technical and administrative
feasibility of Alternative A is high. Implementation of this alternative will not hinder future
remedial action at the Site, if necessary.

4.2.1.7 Cost
The estimated capital cost of Soil Alternative A is $149,000. The annual operation,
inspection and fence maintenance costs are estimated at $2,000. Total present worth for
30 years operation at 5% interest is estimated at $30,400. Total cost for this alternative
including capital costs and operationsal costs is estimated at $179,400. The basis for this
cost estimate is presented on Table 6.

4.2.2 Soil Alternative B • Excavation of All Soils Above Action Level/Soil Washing of
All Excavated Soils/Return Treated Soils to Site/Disposal
For the purpose of developing Soil Alternative B, in accordance with instructions from
USEPA, it is assumed that all excavated soils will be treated. This corresponds to a
volume of approximately 23,100 cubic yards of excavated soil for the 1,000 ppm response
objective and 29,800 cubic yards for the 500 ppm response objective to require treatment.
This alternative evaluates soil washing as a treatment technology. The remedial design will
include a bench scale treatability program to evaluate the effectiveness of various chemical
washing agents on the lead containing soil at the Site as well as an on-site demonstration.
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In order to implement this alternative, excavated soil will be screened to remove oversized
debris and then mixed with water to form a slurry. The slurry will be transferred to a
reactor where it will be subjected to washing agents to remove the lead from the soil.
Washed soil will be filtered to remove excess water. The water will be collected and
transported in tanker trucks to the nearby DuPont wastewater disposal facility in
Deepwater, NJ or another appropriate facility for disposal or treatment at the proposed
on-site treatment facility.

The dewatered soil meeting the 1,000 ppm or 500 ppm responsive objective will be tested
for hazardous characteristics and non-hazardous soil will be backfilled into the initial
excavation area. It is estimated that the soil washing treatment technology will have a
treatment efficiency of 70%. Dewatered soils not meeting response requirements will be
solidified/stabilized as descried in Alternative C. It is estimated that 9,000 cubic yards of
material will require further solidification. The solidification/stabilization process
significantly limits the leaching potential of treated soils. Therefore, stabilized soils may
be disposed in an on-site consolidation area or at an off-site disposal facility. In costing
this remedy it has been assumed that treated soils requiring stabilization will be
transported off-site for stabilization and disposal.

The soil washing treatment system will be placed on-site in the vicinity of the existing
plant facility (which will be demolished under OU-2). This area is an ideal for location
of a treatment system due to its proximity to the soils to be excavated and because
utilities (power, water) are available. Figure 25 shows the location of the system. Areas
of excavation (and of subsequent backfill with washed soil meeting the response objectives)
are shown on Figures 23 and 24. >->

oo
4.2.2.1 Overall Protection of Human Health and the Environment ^
Soil Alternative B is evaluated as protective of human health and the environment because o
it removes soil not meeting response objectives from human contact through removal of 01
lead from soil and subsequent backfill of soil on-site. Contaminated soil and debris are
removed from the site. This alternative is protective of the environment because it
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eliminates excessive contamination (above response objectives) from the site, thereby
minimizing the potential for off-site migration of contaminated soil through surface runoff.

4.2.2.2 Compliance with ARARs
The following chemical specific ARARs have been identified for this alternative:

RCRA Identification of Hazardous Waste (40 CFR 261)

New Jersey Regulation for Hazardous Waste Identification (NJAC 7:26-8)

National Ambient Air Quality Standards (NAAQS) (40CFR50)

New Jersey Ambient Air Quality Standards (NJAC 7:27-13)

Prohibition of Air Pollution (NJAC 7:27-5) (New Jersey)
• 5.1 Definitions
• 5.2 General Provisions

Action specific ARARs for the Alternative include:

RCRA Subtitle C Closure and Post-Closure Standards (40 CFR 264, Subpart
G)

RCRA Standards for Generators of Hazardous Waste (40 CFR 262)

RCRA Ground Water Monitoring and Protection Standards (40 CFR 264,
Subpart F)

RCRA Transporter Requirements for Manifesting Waste for Off-site Disposal
(40 CFR 263)

RCRA Transporter Requirements for Off-Site Disposal (40 CFR 263)

RCRA Subtitle D Nonhazardous Waste Management Standards (40 CFR 257)

RCRA Land Disposal Restrictions (40 CFR 268) (On- and off-site disposal
of materials)

DOT Rules for Hazardous Materials Transport (40 CFR 107, 171.1-171.500)

Occupational Safety and Health Standards - Hazardous Waste Operations and
Emergency Responses (29 CFR 1910.126) z

M

Occupational Safety and Health Standards - Construction Industry Standards
(29 CFR 1926) g

N>
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New Jersey RCRA Closure and Post-Closure Standards (NJAC 7:26-1 et.seq.) ,.~

New Jersey Noise Pollution Regulations (NJAC 7:29 et seq.)

New Jersey Nonhazardous Waste Management Requirements (NJAC 7:26-2)

New Jersey Air Pollution Control Regulations (NJAC 7:27 et seq.)

New Jersey Soil Erosion and Sediment Control Act Requirements (NJAC
4:24-42 and NJAC 2:90-1.1 et seq.)

Executive Orders 11988 and 11990

USEPA Statement of Policy on Floodplains and Wetlands Assessments
CERCLA Actions

Location specifications ARARs are as follows:

New Jersey Freshwater Wetlands Regulations

In order to comply with these ARARs, the actions required by Soil Alternative B are as

follows: a Health and Safety Plan will be written to comply with OSHA requirements.

Both the federal and state Ambient Air Quality Standards will be met using dust control

measures during excavation, consolidation and grading procedures. Silt fences will be used

to control sedimentation and erosion. Any wetlands disturbed will be restored.

4.2.2.3 Long-Term Effectiveness and Permanence
z

Under this alternative, soil not meeting response objectives will be removed from the site. ^

Washed non-hazardous soil meeting the response objectives (as confirmed by post g
!\>

treatment sampling) will be backfilled on-site. Confirmation sampling of soil remaining on
oo

site will verify the long term effectiveness and permanence of the alternative. Post backfill ^

grading and seeding will be used as controls to assure that Site conditions do not change.

The effectiveness of the soil treatment method in achieving desired goals is further

discussed in Section 4.2.2.6.
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4.2.2.4 Reduction of Toxicitv. Mobility or Volume Through Treatment

Soil Alternative B will effectively reduce the toxicity and volume of soil not meeting

response objectives. Soil Alternative B will not affect the mobility of remaining soil

constituents.

4.2.2.5 Short-Term Effectiveness

Implementation of Soil Alternative B will cause minimal impact on the community. To

maintain the forested buffer that exists with adjacent properties, the removal of mature

on-site trees will be minimized during the implementation of this alternative. Silt fences,

hay bales and jute mesh could be used to minimize erosion and surface runoff impacts on

adjacent wetlands during construction. The implementation of Soil Alternative B will

disturb approximately nine acres of wetlands with low to high value.

Disturbance of soil by excavation, soil staging and treatment are expected to generate dust

and noise. Both dust and noise will be controlled by standard techniques. Health and

Safety procedures sufficient to insure worker protection will be required.

It is estimated that the soil excavation and treatment could be completed in twelve months.

This time estimate does not include additional time necessary to perform studies to

demonstrate the effectiveness of the technology (estimated at twelve months), prepare plans

and specifications, to obtain Agency approval, to bid the work, and to obtain necessary

permits. The total time required to complete the alternative, therefore, is forty-two

months (3 1/2 years).
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Implementation of Soil Alternative B may affect nine acres of wetlands in wetland areas __

AA3, AA5, AA6 and AA7.

4.2.2.6 Implementability

Soil Alternative B will be implemented using innovative techniques. Becau- Site is

approximately one hour from Philadelphia, PA; mobilizing adequate constructs aipment

and operators is not anticipated to be difficult.

Previous field studies conducted on lead battery-recycling sites indicates that soil washing

may not be effective for removing lead from soils. For example, a bench scale study

conducted by PEI Associates on soils from six battery-recycling sites, including this Site,

concluded, "It appears that soils from battery-recycling sites that have undergone years of

neglect and weathering may not readily respon j to soil washing as a remedial treatment ~

technology. Also, Pb probably cannot be physically separated from the soil or concentrated

into a smaller volume by particle size separation. It certainly did not partition clearly into

any of the three particle size ranges evaluated in this study" (PEI Associates, 1989). In

addition, previous tests have shown that materials handling problems during soil washing

are especially prevalent for lead contaminated sites with sands and silty ' ^s. Materials
r~

handiing concerns could severely impede the effectiveness of the renv rction and M

o
increase costs significantly (see "Selection of Control Technologies for Reme, T of Lead o

Battery Recycling Sites," USEPA/540/2-91/014, July 1991). According to i icument, o

soil washing has been unsuccessful at the two sites where attempted (Lee's F /ILCO ^

sites). Further, soil washing generally is most effective for soils containu. . high

percentage of coarse sands and gravels. At the Site, only surface soils (0" - If depth)
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are anticipated to require excavation and treatment. Much of the surface soil at the site

can be characterized as topsoil or humus, as indicated by bore logs from monitoring wells

BR, LD, MD, OD, PD and RD. The surface soils characterized by these bore logs

account for approximately half of the surface soil at the Site. Bore logs from other

portions of the site indicate that sand is present on the surface. It should be noted,

however, that this sand tends to be a fine, silty sand that may not be conducive to soil

washing. A review of additional vendor supplied literature shows that limited success has

been achieved in isolated cases for acid extraction/soil washing at the bench scale.

However, soil washing in general is an unproven technology for remediating lead

contamination in soils. There is no proven track record of full scale remediation of lead

contaminated soils via soil washing. As such, bench scale evaluations on-site soils would

have to be performed to evaluate physical separation effectiveness as well as the

effectiveness of various chemical washing agents on removing lead from site soils.

Subsequent to bench scale studies, an on-site full scale demonstration would be required

to assess the actual performance of a soil washing system on site. The full scale

demonstration would be used to assess material handling logistics, chemical usage, waste

water generation and overall effectiveness of the process on reducing lead concentration

in soils. In this way a track record of performance for full scale soil washing could be

established and adjustments made as required to design a fully operable soil washing

system.

Significant input from State and local authorities could be expected, due to the size and
r~

complexity of the project and the presence of wetlands on-site. A significant administrative M

oo
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coordination effort from the potentially responsible parties will be required to address the

concerns of State and local authorities.

4.2.2.7 ost

The estimated capital cost of Soil Alternative B is $13,431,000 for the 1000 .riteria

and $19,408,000 for the JOO ppm criteria. Annual operating costs are S Total

present worth for 30 years of operation at 5% interest is estimated at $77,0 fhe total

cost for this alternative, including capital and operational costs, is estimated $13,508,000

and $19,485,000 for the 1,000 ppm and 500 ppm criteria respectively. The basis for these

estimates are presented on Tables 7 and 8, respectively.

4.2.3 Soil Alternative C - Excavation of All Soils Above Action Level/Solidification/

Stabilization (S/S) of All Excavated Soil/Consolidation On-Site

For the purpose of developing Soil Alternative C, in accordance with instructions from

USEPA, it is assumed that all excavated soils will be treated. This corresponds to a

volume of approximately 23,100 cubic yards of soil for the 1,000 ppm response objective

and 29,800 cubic yards of soil for the 500 ppm response objective requiring treatment.

This alternative evaluates solidification/stabilization as a treatment technology. The
z

remedial design will include a bench scale treatability program to evaluate the effectiveness '»-<

of various binding agents on solidifying and stabilizing the soils at the Site. o
K)

O
0^-N!

The excavated soils will be treated on-site via S/S, where they will be blended with r inding ^

and stabilizing agents and then staged to allow the soil to cure. Upon CL : £ the

stabilized/solidified soil will be subjected to TCLP to confirm that the treated batch meets
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land disposal restrictions. Soils meeting TCLP land disposal requirements consolidated on-

site (as described in Alternative D). Figure 27 shows the location of the soil staging area

in the vicinity of the existing plant facility which is presently being demolished as part of

OU-2. This area is ideal for soils staging and treatment area due to its proximity to the

excavation areas and for ease of loading staged soils onto trucks.

4.2.3.1 Overall Protection of Human Health and the Environment

Soil Alternative C is evaluated as being protective of human health and the environment.

Excavated soils will be treated, and consolidated on-site thereby removing these soils from

human contact.

4.2.3.2 Compliance with ARARs

The following chemical specific ARARs have been identified for this alternative:

RCRA Identification of Hazardous Waste (40 CFR 261)

New Jersey Regulation for Hazardous Waste Identification (NJAC 7:26-8)

National Ambient Air Quality Standards (NAAQS) (40 CFR 50)

New Jersey Ambient Air Quality Standards (NJAC 7:27-13)

Action specific ARARs for the Alternative include:

RCRA Subtitle C Closure and Post-Closure Standards (40 CFR 264, Subpart
G)

RCRA Standards for Generators of Hazardous Waste (40 CFR 262)

RCRA Ground Water Monitoring and Protection Standards (40 CFR 264,
Subpart F)

RCRA Transporter Requirements for Manifesting Waste for Off-site Disposal o
(40 CFR 263) o

N)

O
\!
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RCRA Transporter Requirements for Off-Site Disposal (40 CFR 263)

RCRA Subtitle D Nonhazardous Waste Management Standards (40 CT "" 257)

RCRA Land Disposal Restrictions (40 CFR 2o&) ̂ on- ana off-site posal
of aerials)

DOT Rules for Hazardous Materials Transport (40 CFR 107, 171 1.500)

Occupational Safety and Health Standards - Hazardous Waste O- >ns and
Emergency Responses (29 CFR 1910.120)

Occupational Safety and Health Standards - Construction Industry Standards
(29 CFR 1926)

New Jersey RCRA Closure and Post-Closure Standards (NJAC 7:26-1 et.seq.)

New Jersey Noise Pollution Regulations (NJAC 7:29 et seq.)

New Jersey Nonhazardous Waste Management Requirements (NJAC 7:26-2)

New Jersey Air Pollution Control Regulations (NJAC 7:27 et seq.)

New Jersey Soil Erosion and Sediment Control Act Requirements (NJAC
4:24-42 and NJAC 2:90-1.1 ei .33.)

Location specifications are as follows:

New Jersey Freshwater Wetlands Regulations

The actions required by Soil Alternative C in order to comply with these ARARs are as

follows: a Health and Safety Plan will be written to comply with OSHA requirements.
z

Both the federal and state Ambient Air Quality Standards will be met using dust control £

measures during excavation, consolidation and grading procedures. Silt fences w '' be used o
N)

to control sedimentation and erosion. Any wetlands disturbed will be restt . The
o<?•>

solidification system will be designed and operated to meet treatment related £ Rs. £j
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4.2.3.3 Long-Term Effectiveness and Permanence

Soil Alternative C will be effective in the long-term because soils exceeding response

objectives will be treated and consolidated on-site. Soils remaining will meet response

objectives.

4.2.3.4 Reduction of Toxicity. Mobility or Volume Through Treatment

Soil Alternative C will not reduce the toxicity of lead through treatment. The mobility of

lead will be reduced by solidification/stabilization. However, the volume of material will

be significantly increased (50%) as a result of treatment. This is an important

consideration when large volumes of soils are being treated for the purpose of reducing

mobility.

4.2.3.5 Short-Term Effectiveness

Implementation of Soil Alternative C could cause minimal impact on the community. To

maintain the natural buffer that exists with adjacent properties, mature on-site trees will

not be removed during or after the implementation of this alternative. Silt fences and

other runoff control measures could be used to minimize erosion/sedimentation impact on

adjacent wetlands during excavation. The implementation of Soil Alternative C will disturb

approximately seven acres of wetlands.

Disturbance of the soil, by excavation and treatment could be expected to generate dust

and noise. Both will be controlled by standard techniques. Due to the industrial nature £

of the Site, any other impacts will not be significant. Health and safety procedures oot\>
sufficient to insure worker protection will be required.

-82-
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Construction of on-site equipment necessary to implement this alternative could be

completed in nine months. This time estimate does not include time required to prepare

plans and specifications, to obtain Agency approval, to bid the work, and to obtain

necessary permits. The total time required to complete the alternative, therefore, is

approximately two years.

Implementation of Alternative C may affect seven acres of wetlands in wetland areas AA5,

AA6, and AA7.

4.2.3.6 Implementability

Soil Alternative C will be implemented using standard construction techniques for

excavation and backfill. The soils treatment and staging areas will be constructed to

accommodate hazardous soils. Construction of the on-site consolidation area will be

accomplished with standard construction techniques. Grading and reseeding will include

restoring existing topographic contours and replacing indigenous vegetation with similar

vegetation. The site is approximately one hour from Philadelphia, PA; therefore,

mobilizing adequate equipment and operators is not anticipated to be difficult.

-z.r
Significant input from State and local authorities could be expected, due to the size and

o
complexity of the project and the presence of wetlands on-site. A significant administrative ^

o
coordination effort from the potentially responsible parties will be required to address the ^

<j
concerns of State and local authorities.
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4.2.3.7 Cost

The estimated capital cost of Soil Alternative C is $7,367,000 to meet the 1000 ppm

criteria and $10,339,000 to meet the 500 ppm criteria. Annual operating costs are

estimated at $5,000. The total present worth for 30 years of operation at 5% interest is

$77,000. The total cost for this alternative, including capital and operational costs, is

$7,444,000 and $10,416,000 for the 1,000 ppm and 500 ppm criteria respectively. The basis

for these estimates are presented on Tables 9 and 10, respectively.

4.2.4 Soil Alternative D - Excavation of All Soils Above Action Level/Soil Washing of

Hazardous Soil Requiring Treatment/Consolidation On-Site/

Disposal

This alternative assumes that the majority of excavated soils will not require treatment.

Excavated soil which is non-hazardous will be consolidated on-site. Excavated soil which

is hazardous but passes the EP Toxicity Test will be transported off-site for disposal at

a hazardous waste landfill. Excavated soil which is hazardous and fails the EP Toxicity

test will be treated on-site using soil washing as described in Soil Alternative B. Treated

soils will then be consolidated on-site along with the untreated non-hazardous soil.

The consolidated soil will be placed on-site, east of existing landfill, as indicated on Figure

28. The soil will be consolidated in an area to a height of 29 feet above grade and side

slopes as necessary to accommodate the VLDPE membrane. As a contingency measure,

a liner system will be placed under the consolidation area, further minimizing leaching of

contaminants from the soil. The base will be built up using imported fill to raise the base

oo\
\f
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above the 100-year flood plain. It will be necessary to consolidate the soil in one location

because it will not be efficient to place a geomembrane cap over separate areas.

The consolidation area will be graded and a geomembrane cover will be placed over it.

The geomembrane cover will consist of a 40 mil VLDPE membrane, 24 inches of root

zone soils and 6 inches of topsoil followed by seeding, fertilizer and mulch. A drainage

layer consisting of 6 inches of gravel will be placed between the geomembrane and root

zone soils. This consolidation area will virtually eliminate rainwater leaching of

contaminants from the soil. Regular maintenance of vegetative surface will be required.

A liner system will be placed under the consolidated area, further minimizing leaching of

contaminants from the soil.

Top soil will be brought to the site as necessary to establish vegetation and to facilitate

grading. Areas to be excavated to meet the 1,000 ppm and 500 ppm response objectives

are presented on Figures 23 and 24 respectively. Excavation to meet the 1000 ppm soil

action level will not impact the 100-year floodplain. A total of seven acres of wetlands

in wetlands areas AA5, AA6, and AA7 will be impacted by this alternative. Excavation

to meet the 500 ppm soil action level will impact portions of the 100-year floodplain in

on-site areas north of the railroad tracks. A total of nine acres of wetlands in wetland

areas AA3, AA5, AA6, and AA7 will be impacted by excavating to meet the 500 ppm soil

action level. Installation of the on-site soil consolidation area will impact additional

portions of the floodplain located north of the railroad tracks and will impact wetland area

AA5. A plan for the minimization of floodplain impacts will be incorporated into the

remedial design for this alternative. A wetlands restoration plan for the impacted wetlands
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will also be developed as part of the remedial design phase. The management approach

for excavated soils is to place them in areas where the public and biota are prevented

from coming in contact with them.

4.2.4.1 Overall Protection of Human Health and the Environment

Soil Alternative D is evaluated as protective of human health and the environment because

through on-site treatment, on-site consolidation and off-site disposal of excavated soil it

removes from human contact soil not meeting response objectives. The geomembrane cap

will prevent human contact and will be protective of the environment because it will

prevent off-site migration of contaminated soil through surface runoff. In addition, the

consolidation area, gravel drainage layer and liner system will limit direct contact with

burrowing animals and leaching of contaminants.

4.2.4.2 Compliance with ARARs

The ARAR's for this alternative are the same for those described for Alternative B.

4.2.4.3 Long-Term Effectiveness and Permanence

Soil not meeting response objectives will be removed, treated, and consolidated on-site or

disposed of off-site. Confirmation sampling of the remaining soil will verify the long-term

effectiveness and permanence of the alternative. The geomembrane cap, as well as soil

and surface vegetation maintenance, are reliable controls to assure durability and prevent

a change in Site conditions.

-86-
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4.2.4.4 Reduction of Toxicitv. Mobility, or Volume Through Treatment ___

Soil Alternative D will reduce the toxicity, and volume of the soil not meeting the

response objectives through treatment of hazardous soils.

The excavation and consolidation required by this alternative will reduce the amount of

Site soil which does not meet response objectives. In addition, the installation of a

consolidation area will reduce off-site migration of contaminated soils through runoff. This

area will minimize rainwater leaching of contaminants from the soil. The installation of

a gravel drainage layer and a liner will further minimize leaching as well as deter animals

from burrowing, thereby preventing direct contact.

4.2.4.5 Short-Term Effectiveness

Implementation of Soil Alternative D will cause minimal impact on the community. Impact

on the forest buffer between the Site and adjacent properties will be minimal. Silt fences

and other runoff control measures could be used to minimize erosion/sedimentation impact

on adjacent wetlands, if necessary.

Disturbance of soil by excavation is expected to generate dust and noise. Both will be
z

controlled by standard techniques. Due to the industrial nature of the Site, other impacts >-<

will not be significant. Health and safety procedures sufficient to insure worker protection o

will be required. Implementation of Soil Alternative D may affect approximately nine Q
&
Nj

acres of wetlands . ^o
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It is estimated that the soil treatment, and consolidation could be completed in nine

months. This time does not include additional time required to perform demonstrations,

prepare plans and specifications, to obtain Agency approval, to bid the work, and to obtain

necessary permits. The total time required to complete the alternative, therefore, is

approximately three years.

4.2.4.6 Implementability

Soil Alternative D will be implemented using standard construction techniques only. A

base surface area of 2.75 acres and final height above grade of 31 feet with sufficient

side slopes will provide adequate capacity within the available on-site area. The base

surface area will be built up using imported fill to raise the cover above the 100-year flood

plain. The installation of the VLDPE membrane will require additional expertise that is

readily available.

The Site is approximately 1 hour from Philadelphia, PA; therefore, mobilizing adequate

construction equipment and operators is not anticipated to be difficult.

Due to the size of the project and the presence of wetlands on the site, coordination with

other Federal, State, and Local governmental agencies will be required.

4.2.4.7 Cost

For the 1000 ppm criterion, Soil Alternative D has an estimated capital cost of $8,790,000,

estimated annual operating and maintenance costs of $5,000, and an estimated present

worth (30 years @ 5%) of $77,000. For the 500 ppm criterion, this alternative has an
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estimated capital cost of $7,091,300, estimated annual operating and maintenance costs of

$5000, and an estimated present worth of $77,000. The total cost for this :rnative,

including capital and operational cost^ is $8,867,000 and Siu,40o,300 for th =00 ppm

criteria and the 500 ppm writeria re^ :ively. The basis for these estimates resented

on Tables 11 and 12, respectively.

4.2.5 Soil Alternative E - Excavation of All Soils Above Action/ Level/On-Site S/S of All

Hazardous Soil Requiring Treatment/Off-Site Disposal:

This alternative assumes that the majority of excavated soils will not require treatment.

Excavated soil which is non-hazardous will be consolidated on-site as described in Soil

Alternative D. Excavated soil which is hazardous but passes the EP Toxicity Test will be

transported off-site for disposal at a hazardous waste landfill. Excavated soil which is

hazardous and does not pass the EP Toxicity Test will be treated on-site via S/S as

described in Soil Alternative B. The on-site S/S treatment system and treated soils staging

area will be placed in the vicinity of the existing plant facility (which is presently being

demolished under OU-2). This area is ideal for location of a treatment system due to its

proximity to the soils to be excavated and because utilities (power, wat r) are available.

Figure 26 shows the location of the system and treated soils staging area.

Areas of excavation are shown on Figures 23 and 24. The location of '.' on-site cap is

shown on Figure 28.

o
o
fO
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4.2.5.1 Overall Protection of Human Health and the Environment 

Soil Alternative E is evaluated as protective of human health and the environment. 

Hazardous soils will be treated, and disposed off-site thereby removing these soils from 

human contact. Non-hazardous soils with lead concentrations exceeding the response 

objectives wUl be capped, preventing human contact. 

4.2.5.2 Compliance with ARARs 

The ARARs for this alternative are the same as those identified for Soil Alternative C. 

Both the federal and state Ambient Air Quality Standards will be met using dust control 

measures during excavation, consolidation and grading procedures. Silt fences will be used 

to control sedimentation and erosion. Any wetlands disturbed wUl be restored. This may 

require expanding wetlands south of the railroad tracks to offset those used for the on-site 

cap which will be constructed to accommodate non-hazardous excavated soils (see Soil 

Alternative D for a detailed description). The solidification system will be designed and 

operated to meet treatment related ARARs. 

4.2.5.3 Long Term Effectiveness and/Permanence 

Soil Alternative E will be effective in the long term because hazardous soils will be treated 

and disposed off-site. Non-hazardous soils with lead concentration exceeding the response 

objectives will be consolidated on-site as discussed in Alternative D. Soils remaining will 

meet response objectives. 
o 
o 

o 
00 
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4.2.5.4 Reduction of Toxicitv. Mobility, or Volume Through Treatment 

Soil Alternative E will reduce the toxicity of lead through treatment. The mobility of lead 

ill be sufficiently reduced to allow land disoosal. The voiume of material will be 

significantly increased (50%) as a suit of t ent. 

4.2.5.5 Short-Term Effectiveness 

Implementation of SoU Alternative E could cause minimal impact on the community. To 

maintain the natural buffer that exists with adjacent properties, mature on-site trees will 

not be removed during or after the implementation of this alternative. Silt fences and 

other runoff control measures could be used to minimize erosion/sedimentation impact on 

adjacent wetlands during excavation. The implementation of Soil Alternative E will disturb 

approximately nine acres of wetlands in wetland areas AA3, AA5, AA6, and A A 7 . 

Disturbance of soil, by excavation is expected to generate dust and noise. Both will be 

com. ed by standard techniques. Due to the industrial nature of the Site, other impacts 

will not be significant. Health and safety procedures sufficient to insure worker protection 

will be required. 

r 
Construction of „.on-site equipment necessary :o implement this alternative could be ^ 

completed in nine months. This time estimate does not include time required to prepare o 

plans and specifications, to obtain Agency approval to bid the work, and to obtain o 

necessary permits. The total time required to complete the alternative, therefore, is 

approximately two years. 

m 
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4.2.5.6 Implementability

Soil Alternative E will be implemented using standard construction techniques for

excavation and backfill. On-site treatment will be accomplished using a mobile treatment

unit erected on-site. The soils curbing areas will be constructed to accommodate

hazardous soils. On-site hauling and disposal will be implemented as discussed for

Alternative D. Off-site hauling and disposal will be accomplished with standard

construction techniques. Grading and reseeding will include restoring existing topographic

contours and replacing indigenous vegetation with similar vegetation. The site is

approximately one hour from Philadelphia, PA; therefore, mobilizing adequate equipment

and operators is not anticipated to be difficult.

Significant input from State and local authorities could be expected, due to the size and

complexity of the project and the presence of wetlands on-site. A significant administrative

coordination effort from the potentially responsible parties will be required to address the

concerns of State and local authorities.

4.2.5.7 Cost

The estimated capital cost of Soil Alternative E is $8,228,000 for the 1,000 ppm criteria

and $9,065,000 to meet the 500 ppm criteria. Annual operating costs are $5,000. The

Total present worth for 30 years of operation at 5% interest is $77,000. The total cost

for this alternative, including capital and operational costs, is $8,305,000 and $9,142,300 for

the 1,000 ppm criteria and 500 ppm criteria respectively. These estimates are presented

on Tables 13 and 14, respectively.
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4.2.6 Soil Alternative F - Excavation of All Soils Above Action Level/On-Site S/S of All _

Hazardous Soil/Consolidation On-Site

This alternative assumes that the majority of excavated soils will not require treatment.

Excavated soil which is non-hazardous .ill be consolidated on-site as described i. ioil

Alternative D. Excavated soil which is hazardous (fails TCLP) will be treated on-site via

S/S as described in Soil Alternative B. The on-site S/S treatment system will be placed

in the vicinity of the existing plant facility (which is presently being demolished under OU-

2). This area is ideal for location of a treatment system due to its proximity to the soils

to be excavated and because utilities (power, water) are available. Figure 26 shows the

location of the system. Areas of excavation are shown on Figures 23 and 24. The

location of the on-site cap is shown on Figure 28.

- 2.6.1 Overall Protection of Human Health and the Environment —

Soil Alternative F is evaluated as protective of human health and the environment because

through on-site treatment and on-site consolidation, it removes from human contact soil

not meeting response objectives. The on-site consolidation area will prevent human contact

and will be protective of the environment because it will prevent off-site migration of

contaminated soil through surface runoff. In addition, the geomembrane cap, gravel
•2.

drainage layer and liner system will limit direct contact with burrowing animals and reduce M

the potential for leaching of contaminants. §
N>

Oov
4.2.6.2 Compliance with ARARs §

The ARARs for this alternacive are the same as those identified for Soil Alternative C.
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4.2.6.3 Long Term Effectiveness and Permanence

Soil not meeting response objectives will be removed, treated and consolidated on-site or

disposed of off-site. Confirmation sampling of the remaining soil will verify the long-term

effectiveness and permanence of the alternative. The consolidation area, as well as soil

and surface vegetation maintenance, are reliable controls to assure durability and prevent

a change in Site conditions.

4.2.6.4 Reduction of Toxicity. Mobility, or Volume Through Treatment

Soil Alternative F will reduce the mobility, and volume of the soil not meeting the

response objectives through treatment of hazardous soils.

The consolidation required by this alternative will reduce the surface area of the Site

covered by soil not meeting response objectives. In addition, the consolidation area will

reduce off-site migration of contaminated soils caused by runoff. The cap and liner system

will minimize rainwater leaching of contaminants from the soil. The installation of a

gravel drainage layer will deter animals from burrowing, thereby preventing direct contact.

4.2.6.5 Short-Term Effectiveness

Implementation of Soil Alternative F will cause minimal impact on the community. Impact

on the forest buffer between the Site and adjacent properties will be minimal. Silt fences

and other runoff control measures could be used to minimize erosion/sedimentation impact
r

on adjacent wetlands, if necessary. M

oo

May 12, 1993
-94-



Disturbance of soil by excavation is expected to generate dust and noise. Both will be

controlled by standard techniques. Due to the industrial nature of the Site, other impacts

will not be significant. Health and safety procedures sufficient to insure worker protection

will be required. Implementation of Soil alternative F may affect approximately nine acres

of wetlands.

Implementation of Soil Alternative F may affect nine acres of wetlands in wetland areas

AA3, AA6 and AA7.

It is estimated that the soil treatment, and consolidation could be completed in nine

months. This time does not include additional time required to prepare plans and

specifications, to obtain Agency approval, to bid the work, and to obtain necessary permits.

The total time required to complete the alternative, therefore, is approximately two years. ^_,_

4.2.6.6 Implementability

Soil Alternative F will be implemented using standard construction techniques only. A

base surface area of 2.75 acres and final height above grade of 31 feet with side slopes

as necessary will provide adequate capacity within the available on-site area. The base
zi —

surface area will be built up using imported fill to raise the cover above the 100-year flood M

plain. The installation of the VLDPE membrane will require additional expertise that is o

readily available.

The Site is approximately 1 hour from Philadelphia, PA; therefore, mobilizing : equate

construction equipment and operators is not anticipated to be difficult.
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Due to the size of the project and the presence of wetlands on the site, coordination with

other Federal, State, and Local governmental agencies will be required.

4.2.6.7 Cost

The estimated capital cost of Soil Alternative F is $5,111,000 for the 1000 ppm criteria

and $6,051,000 for the 500 ppm criteria. Annual operating costs are $5,000. Total present

worth for 30 years of operation at 5% interest is estimated at $77,000. The total cost for

this alternative including capital and operational costs, is $5,188,000 and $6,128,000 for the

1,000 ppm criteria and the 500 ppm criteria respectively. The basis for these estimates

are presented on Tables 15 and 16, respectively.

4.2.7 Soil Alternative G - Excavation of All Soils Above Action Level/Off-Site Disposal

To implement Alternative G, soil not meeting response objectives will be excavated and

transported off-site to an appropriate off-site disposal facility via rail or truck.

Non-hazardous soil will be transported to an appropriate permitted landfill. Hazardous

land-disposable soil will be transported to a hazardous waste landfill. Hazardous/non-land

disposable soil will be transported to an off-site facility for S/S subsequent to final disposal

at a hazardous waste landfill. Upon completion of removal, non-wetland portions of the

Site will be graded and seeded while wetland portions of the Site will be restored. Topsoil

will be brought to the Site as necessary to establish vegetation and to assist in grading.

Excavation to meet the 1000 ppm soil action level will not impact the 100-year floodplain.

Wetland areas AA5, AA6, and AA7 will be impacted by this alternative. Excavation to

meet the 500 ppm soil action level will impact portions of the 100-year floodplain in on-

site areas north of the railroad track including wetland areas AA3, AA5, AA6, and AA7.
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A plan for the minimization of floodplain impacts will be incorporated into the remedial

design for this alternative. A wetlands restoration plan for the impacted wetlands will also

be developed as part of the remef design phase.

4.2.7.1 Overall Protection of Human Health and the Environment

Soil Alternative G is evaluated as being protective of human health and the environment.

4.2.7.2 Compliance with ARARs

Chemical specific ARARs include:

National Ambient Air Quality Standards (NAAQS) (40 CFR 50); and

New Jersey Ambient Air Quality Standards (NJAC 7:27-13).

National Ambient Air Quality Standards (40 CFR 50)

Ambient Air Quality Standards (NJAC 7:27-13) (New Jersey)

Prohibition of Air Pollution (NJAC 7:27-5) (New Jersey)
• 5.1 Definitions
• 5.2 General Provisions

Action specific ARARs will include:

RCRA Subtitle D Nonhazardous Waste Management Standards (40 CFR
257); z

r~
Occupational Safety and Health Administration (OSHA) Standards - M

Hazardous Waste Operations ana Emergency Response (29 CFR 1910.126) o
o
N>

Occupational Safety and Health Administration (OSHA) Standards -
Construction Industry Standards (20 CFR 1926) o

New Jersey Noise Pollution Regulations (NJAC 7:26-1 et seq.):

New Jersey Nonhazardous Waste Management Requirements (NJAC 7:26-2);

New Jersey Air Pollution Control Regulations (NJAC 7:27 et seq.): and
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New Jersey Soil Erosion and Sediment Control Act Requirements (NJAC
4:24-42 and NJAC 2:90-1.1 et seq.l

Executive Orders 11988 and 11990

USEPA Statement of Policy on Floodplains and Wetlands Assessments
CERCLA Actions

Location specific ARARs include:

New Jersey Freshwater Wetlands Regulations.

In order to comply with these ARARS, the actions required by Soil Alternative G are as

follows: a Health and Safety Plan could be written to meet OSHA standards. Dust control

will be utilized to meet the air quality standards; silt fences will be used to control

sedimentation and erosion. Any wetlands disturbed during excavation will be restored.

4.2.7.3 Long-Term Effectiveness and Permanence

Landfilling, as proposed in this alternative, is a proven method for long-term containment

of both municipal and industrial wastes. Inclusion of the soil in off-site landfills will

displace the future disposal of solid waste in those landfills. This must be considered in

the overall evaluation of the alternative.

The adequacy and reliability of controls specified by Soil Alternative F depend largely on

the landfill selected, and on the future closure of that landfill. Only permitted landfills £

will be considered for disposal. o

o
C*1^
\Q
o
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4.2.7.4 Reduction of Toxicity. Mobility, or Volume Through Treatment ___

Implementation of Soil Alternative F will not affect the toxicity, mobility, or volume of the

soil.

4.2.7.5 Short-Term Effectiveness

Implementation of Alternative F could cause impact on the community due to material

transportation requirements. Assuming between 23,100 and 32,800 CY of material to be

transported, it is estimated that between 1445 and 2050 truckloads (16 CY/truck) or

between 460 and 660 railcars (50 CY/car) will be required. This estimate accounts for

the volume expansion of soils (typically 10%) which is observed when soils are excavated.

The expansion can be attributed to moisture absorption and the removal of confining

pressures on subsurface soils. Transportation of the soil not meeting response objectives

will increase traffic and wear on the roads or rail lines in the area. Excavation will cause

dust and noise to be generated; however, the impact will be minimized through control

measures applied during excavation. Health and safety procedures sufficient to insure

worker protection will be required.

•2.
The implementation of Soil Alternative G may affect approximately seven acres of wetlands £

in wetland areas AA5, AA6 and AA7. g

o
It is estimated that the soil excavation, off-site disposal, site restoration, and capping could ;£

be completed in nine months. This time does not include additional time required to

reach satisfactory contractual arrangements with a landfill that is willing to accept the soil,

to prepare plans and specifications, to obtain Agency approval, to bid the work, and to
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obtain necessary permits. The total time required to complete the alternative, therefore,

is approximately two years.

4.2.7.6 Implementabilitv

Soil Alternative G will be implemented entirely using standard construction techniques.

Because the Site is approximately 1 hour from Philadelphia, PA; mobilizing adequate

construction equipment and operators is not anticipated to be difficult.

According to NJAC 7:26-6.5, ail non-hazardous waste generated from within the Salem

County municipality of Oldmans (of which Pedricktown is part) must be disposed of at the

Salem County regional landfill. The soil would have to be classified as ID-27 waste by

the NJDEPE to be accepted as non-hazardous waste. The cost for disposal at the Salem

County Landfill is $75/ton. Landfill officials estimate that there is enough capacity

remaining in the landfill for approximately 14 years of additional operation. The landfill

has a double composite Subtitle D liner/leachate collection system.

Although additional remediation is not anticipated, the implementation of Soil Alternative

F is not expected to hinder the undertaking of additional remedial action at the Site, if

necessary.

The administrative issues associated with this alternative include obtaining permits for

hauling on public roads or railways, reaching satisfactory contractual agreements with the

landfill management as well as obtaining implementation approval from Federal, State and

local government agencies.
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4.2.7.7 Cost

The estimated capital cost of Soil Alternative G is $9,307,000 for the 1000 ppm criteria

and $11,582,000 for the 500 ppm criteria. There are no estimated operational costs

associated with soils addressed through Alternative G. The total cost for this alternative

including capital is $9,307,000 and $11,582,000 for the 1,000 ppm and 500 ppm criteria,

respectively. The bases for these cost estimates are presented on Tables 17 and 18,

respectively.

4.2.8 Soil Alternative H - Excavation of On-Site Soils Over 1.000 ppm Lead and Off-Site

and Wetland Soils Over 500 ppm Lead/Treatment of Excavated Soils Requiring Treatment/

On-Site Consolidation/Disposal:

To implement Alternative H, soil within the property boundaries that have lead

concentrations above 1,000 ppm will be excavated. Soil off-site and soil associated with ?

wetlands which exhibit lead concentrations greater than 500 ppm will be excavated. Soil

excavated from within the property boundaries (on-site soils) which are non-hazardous will

be consolidated on-site. On-site soils which are hazardous will either be treated or

disposed of off-site depending on whether such soils are land disposable (fail TCLP but

pass EP Toxicity) or require treatment (fail TCLP, fail EP Toxicity). Soil excavated from ^
i—i

off-site and soils associated with wetlands (off-site or wetland soils) which have lead
o

concentrations less than 1,000 ppm will be transported on-site for use as fill in the on-site
o

excavation areas. Off-site soils with greater than 1,000 ppm will be transported on-site and ^
(A)

addressed with on-site soils. Soils requiring treatment will be addressed either via on-site

soil washing or on-site S/S. The treated soils will either be consolidated on-site with non-

hazardous soils or transported off-site. The on-site treatment system will be placed in the
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vicinity of the existing plant facility (which is presently being demolished under OU-2). 

This area is ideal for location of a treatment system due to its proximity to the soils being 

excavated and because utilities (power, water) are available. For the purpose of 

developing Soil Alternative H, it is assumed that 27,500 CY of soils will be excavated of 

which. 11,000 CY will require treatment, 5,500 CY wiU be hazardous but land disposable 

and 4,000 CY will be non-hazardous. In addition, 10,000 CY will be considered non-

hazardous, and 6,500 CY will be used as on-site backfill. For cost estimating purposes a 

treatment alternative must be identified. For this evaluation it is most practical to utUize 

conservative assumptions for comparison purposes. Therefore, soil washing has been 

utilized in the cost estimate. It should be noted, however, that if solidification/stabilization 

is selected as the treatment alternative, the costs could be as much as $2,000,000 less. 

4.2.8.1 Overall Protection of Human Health and the Environment 

The evaluation of protection of human health and the environment for Alternative H is 

the same as for Soil Alternative D or E depending on the treatment method. 

4.2.8.2 Compliance with ARARs 

The ARARs for Soil Alternative H are the same as those identified for Soil Alternative 

D or E depending on the treatment method. 

4.2.8.3 Long-Term Effectiveness and Permanence 

The evaluation of long term effectiveness and permanence for Soil Alternative H is the 

-z. 
r 

o 
o 

same as for Soil Alternative D or E depending on the treatment method. o 
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4.2.8.4 Reduction of Toxicity. Mobility or Volume Through Treatment

The evaluation of redu m of toxicity, mobility and volume through treatment for Soil

Alternative H is the same as for Soil Alternative D or £ iepeauiag on the trea^ent

method.

4.2.8.5 Short-Term Effectiveness

The evaluation of short-term effectiveness for Soil Alternative H is the same as for Soil

Alternative D or E depending on the treatment method.

4.2.8.6 Implementability

The evaluation of implementability for Soil Alternative H is the same as for Soil

Alternative D or E depending on the treatment method.

4.2.8.7 Cost

The estimated capital cost (assuming soil washing) of Soil Alternative H is $9,564,000.

annual operating costs are $5,000. Total present worth for 30 years operation at 5%

interest is estimated at $77,000. The total cost for this alternative, including capital and

operational costs, is estimated at $9,641,000. The basis for this estimate is presented on

Table 18.1. oo

o
4.2.9 Summary ^

en

The soil alternatives presented above range in cost from $179,000 for Alternative A to

$19,485,000 for Alternative B. Alternative A will require 3 months to implement but will

not meet ARARs. Alternatives C, D, E, F and G will require between 1-2 years to
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implement and will meet ARARs. These alternatives range in costs from $5,188,000 for

Alternative F to $19,485,000 for Alternative B. All of Alternatives C, D, E, F and G are

readily implementable, are protective of human health and the environment will require

regulatory involvement and will have a minimal impact on the surrounding community.

Soil Alternative B will require up to 3Vz years to implement (including soil washing

demonstration tests). Soil Alternative H could also take up to 3Va years to implement if

soil washing is selected as the treatment technology. Both Soil Alternatives B and H will

meet ARARs, will require some regulatory involvement, are protective of human health

and the environment and will have a minimal impact on the surrounding community. The

costs for these Alternatives are $19,485,000 and $9,641,000 for Alternatives B and H,

respectively. It should also be noted that Alternatives B and D each involve the use of

soil washing which has not been proven as an effective treatment technology in full scale

use. Therefore, bench and pilot scale testing will be required to prove that the technology

will work at the site prior to implementation.

The remaining alternatives all utilize standard, proven technologies. Of those remaining

Alternatives C, E, F and H (treatment with S/S) involve the use of solidification/

stabilization for treatment. This technology has been proven and demonstrated to be

effective in similar programs of this type. For this reason, implementation could be

accomplished using standard engineering and construction techniques. i~
i~^

ooro
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4.3 Ground Water Remedial Alternatives

Seven ground water alternatives were screened and are retained for development. They

are:

Ground Water ^ - No Action

Ground Water B - Pump and Treat with Subsurface Discharge via Infiltration
Pond

Ground Water C - Pump and Treat with Subsurface Discharge via Leach Field

Ground Water D - Pump and Treat with Subsurface Discharge v. Infiltration
Trenches

Ground Water E - Pump and Treat with Subsurface Discharge via Reinjection
Wells to the Unconfined Aquifer

Ground Water F - Pump and Treat with Subsurface Discharge via Reinjection
Wells to Confined Aquifer

Ground Water G - Pump and Treat with Direct Discharge to Surface Water

4.3.1 Ground Water Alternative A - No Action

Ground Water Alternative A includes a ground water monitoring program. The program

will consist of biennial (every other year) sampling and analysis of ten on-site ground

water monitoring wells; five wells in the unconfined aquifer and five wells in the confined

aquifer. The analytical program will include arsenic, cadmium, lead, pH, conductivity, ^
r

sulfate, and total dissolved solids. Ground water elevations will also be recorded. The
o

data from the monitoring program will be evaluated and summarized in a five-year report °

as required by CERCLA. §
-o
\!

In addition to the monitoring program, institutional controls will be applied to the Site.

These institutional controls will include deed restrictions.
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4.3.1.1 Overall Protection of Human Health and the Environment

Ground Water Alternative A will not be protective of human health in the long term

because the ground water does not meet New Jersey Ground Water Standards or Federal

MCLs. Biennial ground water monitoring is considered adequate to detect changes in Site

conditions.

4.3.1.2 Compliance with ARARs

The following chemical specific ARARs have been identified:

Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (40 CFR
141.11-.16)

New Jersey Groundwater Quality Standards (NJAC 7:9-6).

Practical Quantitation Limit (PQL) for Lead of 10 ppb

Action specific ARARs include:

RCRA Groundwater Monitoring and Protection Standards (40 CFR 264,
Subpart F); and

Occupational Safety and Health Administration (OSHA) Standards -
Hazardous Waste Operations and Emergency Responses (29 CFR 1910.126)

Occupational Safety and Health Administration (OSHA) Standards -
Construction Industry Standards (29 CFR 1926)

No location specific ARARs have been identified for this alternative.

r*-

In order to meet the OSHA requirements, a Health and Safety Plan will be written. In o
o

order to gauge ground water quality, regular sampling will be conducted. However, results
o

from previous sampling have indicated lead concentrations above drinking water and ground S
CO

water standards.
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4.3.1.3 Long-Term Effectiveness and Permanence _

The long-term effectiveness of the No Action Alternative is considered low since this

alternative could allow for the migration of contaminants off-site, even though the water

table is generally not used as a drinking water source. The No Action alternative will also

not remove the potential for downward migration of contaminants. Two confined aquifers

have also been identified at the site as potable water sources. These aquifers are

considered part of the Raritan Formation and have been shown to be affected by off-site

pumping. Moreover, on-site unconfined aquifer water quality has shown a general trend

of substantial improvement over recent years with the exception of cadmium levels in wells

11 and SD which showed a minimal increase in the last round of sampling.

Where implemented, the institutional controls required by the alternative will be very

effective in limiting direct contact with contaminated ground water. ~

4.3.1.4 Reduction of Toxicitv. Mobility, or Volume Through Treatment

This alternative will not reduce the toxicity, mobility, or volume of lead in ground water

through treatment.

z
f-*

4.3.1.5 Short-Term Effectiveness
o

As contaminated ground water will be left in place during implementation of this K>

alternative, short term impacts to the community, workers, and the environment will be §
•̂&

minimal. The monitoring required by this alternative will require several days of

monitoring on a biennial basis.
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/***••. 4.3.1.6 Implementability

The technical and administrative feasibility of Ground Water Alternative A is high, as only

standard sampling techniques are required. Implementation of the No Action Alternative

will in no way hinder the undertaking of additional remedial actions, if such actions are

deemed necessary.

4.3.1.7 Cost

Capital costs of Ground Water Alternative A are estimated at $10,000. Annual operating

costs for this alternative are estimated at $3,245. The total present worth for 30 years

operation at 5% interest is estimated at $60,000. The basis for this estimate is presented

on Table 19.

/"*****"". 4.3.2 Ground Water Alternative B - Pump and Treat with Subsurface Discharge via

Infiltration Pond

Ground Water Alternative B will include the monitoring program of Ground Water

Alternative A. In addition, the water table will be pumped using the existing well point

system (with modifications if required) as shown on Figure 29. The proposed well-point

system will impact wetland areas AA2, AA3, AA4, AA5, AA6, AA7, and AA8. [Note that

additional wetland areas may be impacted depending on the radius of influence of the

extraction system.] The complete WET analysis is presented as Appendix M to this report.

A wetlands mitigation plan for the impacted wetlands, if required, will also be developed

as part of the remedial design phase. The system shown on Figure 29 consists of 49 well

points manifolded into four sub-systems. A valve is located at each well point to control

flow; combinations of well points will be used to recover ground water and limit off-site
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migration. For the purpose of this feasibility study, a required treatment capacity of 250

gallons per minute is assumed, based on an estimated recovery of 5 gallons per minute

per well. Information on the existing well point system is provided in Appendix K.

Recovered ground water will be treated to the PQL of 10 ppb lead using a

precipitation/flocculation step followed by an ion exchange polishing step and discharged

to the ground water via an infiltration pond. A treatment schematic is shown on Figure

30. Sludge from the precipitation process will be dewatered and managed off-site at a

permitted facility.

One potential location for the infiltration pond is on the off-site upland property to the

northwest of the landfill, which is hydraulically downgradient of the Site. As illustrated

on Figure 31, this area is not in wetlands. Placing the pond downgradient of the Site will

reduce the amount of water to be recovered and will reduce the potential for contaminant

migration to deeper aquifers by preventing an increase of the hydraulic pressure in the

area of the on-site contaminant plume. Placing the pond downgradient and off-site will

also minimize the effects ground water mounding could have on the existing landfill. In

addition, there is insufficient area available on-site for the pond. Bench scale testing,

which may include percolation tests and the confirmation of near surface clay horizons, will

be required to fully evaluate this option.

Organic compounds were detected in the vicinity of wells 11, BR and SD. To address

organic compounds in ground water, a recovery well will be installed in the vicinity of

these wells; recovered ground water will be air stripped prior to treatment by
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precipitation/ flocculation. Air stripping is included on the process schematic shown on

Figure 30.

4.3.2.1 Overall Protection of Human Health and the Environment

Ground Water Alternative B will be protective of human health and the environment.

4.3.2.2 Compliance with ARARs

The following chemical specific ARARs have been identified:

RCRA Identification of Hazardous Waste (40 CFR 261);

National Ambient Air Quality Standards (NAAQS) (40 CFR 50);

Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (40 CFR
141.11-.16)

(Practical Quantitative Limit (PQL) for Lead (10 ppb)

New Jersey Regulation for Hazardous Waste Identification (NJAC 7:26-8);

New Jersey Ambient Air Quality Standards (NJAC 7:27-13); and

New Jersey Groundwater Quality Standards (NJAC 7:9-6).

National Ambient Air Quality Standards (40 CFR 50)

Ambient Air Quality Standards (NJAC 7:27-13) (New Jersey)

Prohibition of Air Pollution (NJAC 7:27-5) (New Jersey)
• 5.1 Definitions -2.
• 5.2 General Provisions M

Action specific ARARs include: g
N>

RCRA Land Disposal Restriction (40 CFR 268);
xl

RCRA Groundwater Monitoring and Protection Standards (40 CFR 264,
Subpart F);

RCRA Standards for Generators of Hazardous Waste (40 CFR 262);
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RCRA Transporter Requirements for Manifesting Waste for Off-Site Disposal __
(40 CFR 263);

RCRA Transporter Requirements for Off-Site Disposal (40 CFR 270);

RCRA Land Disposal Restrictions (40 CFR 268) (On- and Off-Site Disposal
of Materials);

DOT Rules for Hazardous Materials Transport (49 CFR 107, 171.1-171.500);

Occupational Safety and Health Administration (OSHA) Standards -
Hazardous Waste Operations and Emergency Response (29 CFR 1910.126)

Occupational Safety and Healt! Administration (OSHA) Standards -
Construction Industry Standards 19 CFR 1926)

New Jersey Noise Pollution Regulations (NJAC 7:29 et seq.);

New Jersey Air Pollution Control Regulations (NJAC 7:27 et seq.):

New Jersey Soil Erosion and Sediment Control Act Requirements (NJAC
4:24-42 and NJAC 2:90-1.1 et seq.): and

New Jersey Groundwater Quality Standards (NJAC 7:9-6).

Action specific "To Be Considered" include:

Executive Orders 11988 and 11990

USEPA Statement of Policy on Floodplains and Wetlands Assessments
CERCLA Actions

Location specific ARARs include:

New Jersey Freshwater Wetlands Regulations.

Farmland Protection Policy Act.
ooro

Since this alternative involves the construction and operation of a wastewater treatment o
o

plant, ARARs applicable to excavation and construction apply. Also, the possibility exists

that sludge, classified as a hazardous waste, will be generated. Therefore, ARARs

applicable to the generation, treatment, transportation, and disposal of a hazardous waste
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must be considered. The ARARs listed above can be met as follows. A Health and

Safety Plan will be written in accordance with OSHA requirements. Both federal and state

Ambient Air Quality Standards will be met using dust control during excavation. Silt

fences will be used to control sedimentation and erosion. Any wetlands disturbedmay be

subject to restoration. Before discharge, the water from the wastewater treatment plant

will be tested to determine if ground water standards are met. In order to determine

when treatment is no longer necessary, ground water sampling and monitoring will be

performed periodically to ascertain whether appropriate standards are met.

The Farmland Protection Policy Act institutes a system, implemented by the Soil

Conservation Service (SCS), to evaluate the value of farmland proposed for conversion to

other uses (including remedial actions under CERCLA). To comply with this requirement,

a Farmland Conversion Impact Rating form will be completed for submission to SCS. In

addition the following will be completed:

• A U.S. Department of Agriculture Farmland Conversion Impact Rating

(FCIR) form will be completed and submitted to the SCS.

• Upon submission of the FCIR form, the SCS will assign a FCIR to the

project. Depending on the numerical value of the assigned FCIR, further

action, including an evaluation of alternative remedial actions or methods to

minimize farmland impacts, may be required.
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4.3.2.3 Long-Term Effectiveness and Permanence

This alternative will be effective in the long-term because ground water recover -ind

treatment could continue as long as response objectives are nc et.

4.3.2.4 Reduction of Toxicity. Mobility! or Volume Through Treatment

This alternative will reduce the toxicity, mobility and volume of the contamina> ound

water through treatment. The treatment plant will be designed to decrease contaminant

levels to meet drinking water standards. Sludge generated during the treatment process

will be disposed of in a landfill off-site.

4.3.2.5 Short-Term Effectiveness

Implementation of Ground Water Alternative B will result in a minimal disruption of the

community through construction of water treatment facilities and the infiltration pond.

Environmental impact will be limited to a localized change in ground water flow direction.

The construction required to implement this alternative is extensive and could require up

to nine months. Preconstruction activity, including time required to prepare plans and

specifications, obtain Agency approval, bid the work, and obtain necessary permits, will

require approximately one year. Post construction activity, including treatment plant start-

up and well field optimization, will require six months to one year. The total anticipated

time required to commence groundwater treatment under this alternative, therefore, could ^
en

approach three years.

o
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4.3.2.6 Implementabilitv

Ground Water Alternative B will be implemented with standard construction techniques to

build the water treatment plant. The construction and use of an infiltration pond will also

be conducted using standard procedures. Because the Site is approximately one hour

from Philadelphia, PA; mobilizing adequate equipment and operators is not anticipated to

be difficult.

Treatability studies will be used to select and optimize the combination of

precipitation/flocculation agents and ion exchange resins to achieve New Jersey Ground

Water Standards.

Ground water Alternative B requires a 10 acre infiltration pond. There is insufficient area

available on-site for this pond, and as discussed under section 4.3.2, placement of the pond

off-site and downgradient is preferable. The implementability of the alternative depends

largely,therefore,on the placement of the pond.

Due to the size and complexity of the project and the presence of wetlands in the vicinity

of the Site, significant input from State agencies could be expected.

•4.3.2.7 Cost
2

The estimated capital cost of Ground Water Alternative B is $3,889,000. Annual operating M

costs are estimated at $523,285. The total present worth for 30 years operation at 5% §
ro

interest is estimated at $8,044,000. The basis for this estimate is presented on Table 20.
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The total cost for this alternative, including capital and operational costs is estimated at

$11,933,000.

4.3.3 Ground Water Alternative C - Pump and Treat with Subsurface Discharge via Leach

Field

Ground Water Alternative C includes the monitoring program of Ground Water Alternative

A and the recovery and treatment system of Ground Water Alternative B. Discharge of

treated ground water will be to ground water of the unconfined aquifer via a leach field.

Preliminary calculations indicate a 30-acre leach field will be required. Such an area is

not readily available downgradient or upgradient of the Site. Bench scale testing, which

may include percolation tests and the confirmation of near surface clay horizons, will be

required to fully evaluate this option. ~

4.3.3.1 Overall Protection of Human Health and the Environment

This alternative will be protective of human health and the environment.

-z.
4.3.3.2 Compliance with ARARs C

The ARAR's for this Alternative are the same as those identified for Groundwater g
K>

Alternative B.
Nl
O
Nl

4.3.3.3 Long-Term Effectiveness and Permanence

This alternative will be effective in the long term because ground water recovery and

treatment could be continued as long as response objectives are not being met.
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4.3.3.4 Reduction of Toxicity. Mobility, or Volume Through Treatment

This alternative will reduce the toxicity, mobility, and volume of contaminated ground water

through treatment. The treatment plant will be designed to decrease contaminant levels

to meet effluent requirements. Sludge generated during the treatment process will be

treated and/or disposed in a landfill off-site.

4.3.3.5 Short-Term Effectiveness

Implementation of Ground Water Alternative C could cause minimal impact to the

community through the construction of water treatment facilities and the leach field.

Environmental impact will be limited to a change in ground water flow direction. The

construction required to build a water treatment plant is extensive and could require up

to nine months.

Preconstruction activity, including time required to prepare plans and specifications, obtain

Agency approval, bid the work, and obtain necessary permits, will require approximately

one year. Post construction activity, including treatment plant start-up and well field

optimization, will require an additional six months to one year. The total anticipated time

required to commence groundwater treatment under this alternative, therefore, could

approach three years. •?
M

Oo
4.3.3.6 Implementability w

o
Ground Water Alternative C will be implemented with standard construction techniques ^

o>
to build the water treatment plant. Because the Site is approximately one hour from

May 12, 1993
-116-



Philadelphia, PA; mobilizing adequate equipment and operators is not anticipated to be _____

difficult.

., round Water Alternative c equires the construction of a leach field of approx ely

30 acres in area. There is insufficient area on-site to implerr it this option. Off-site

lands will need to be evaluated with respect to availability, location and soil characteristics.

The desired flushing action associated with this discharge method is directly related to

location and permeability of soils. Bench scale testing, which may include percolation tests

and the confirmation of near surface clay horizons, will be requir d to fully evaluate this

option. The application of treated ground water to the unconfined aquifer will result in

a significant mounding effect due to the documented low transmissivity of the aquifer.

This mounding, together with the already high water table, could impact existing structures,

and threaten the structures and integrity of the existing landfill. In addition, clay content

in the upgradient areas potentially increases further reducing the potential for infiltration

at a rate acceptable for the anticipated recovery rate. These factors together i the fact

that the required space is not readily available in the upgradient area significantly reduce

the potential for implementation of this option. Further bencr scale testing will be

conducted to fully evaluate this option and confirm the anticipated results of non- z

M

applicability. Treatability studies have been conducted and indicate that precipitation/
o

flocculation followed by ion exchange can achieve the PQL of 10 ppb lead. Additional to

treatability studies will also be used to select and optimize the combination of °
o
vO

precipitation/flocculation agents and ion exchange resins.
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Due to the size and complexity of the project, and the presence of wetlands in the vicinity

of the Site, significant input from State agencies could be expected.

4.3.3.7 Cost

The estimated capital cost of Ground Water Alternative C is $4,453,000. Annual operating

costs are estimated at $562,125. The total present worth for 30 years operation at 5%

interest is estimated at $8,641,000. The total cost for this alternative, including capital and

operational costs, is estimated at $13,094,000. The basis for this estimate is presented on

Table 21.

4.3.4 Ground Water Alternative D - Pump and Treat with Subsurface Discharge via

Infiltration Trenches

Ground Water Alternative D includes the monitoring program of Ground Water Alternative

A and the recovery and treatment system of Ground Water Alternative B. Discharge of

treated ground water will be to the ground water of the unconfined aquifer via infiltration

trenches. Preliminary calculations indicate an area of 20 acres will be required. Such an

area is not readily available downgradient or upgradient of the source. As with Ground

Water Alternative C, further bench scale testing will be required to fully evaluate this

option.
2r~

4.3.4.1 Overall Protection of Human Health and the Environment o
o
f\>

This alternative will be protective of human health and the environment.
o
Nf
!-̂
O
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4.3.4.2 Compliance with ARARs 

The ARAR's for this Alternative are the same as those identified for Ground Water 

Alternative B. 

4.3.4.3 Long-Term Effectiveness and Permanence 

This alternative will be effective in the long term because ground water recovery and 

treatment could be continued as long as response objectives are not being met. 

4.3.4.4 Reduction of Toxicity. Mobilitv, or Volume Through Treatment 

This alternative wiU reduce the toxicity, mobility, and volume of contaminated ground water 

through treatment. The treatment plant wUl be designed to decrease contaminant levels 

to meet effluent requirements. Sludge generated during the treatment process wiU be 

treated and/or disposed in a landfiU off-site. 

4.3.4.5 Short-Term Effectiveness 

Implementation of Ground Water Alternative D could cause minimal short-term impact on 

the community due to construction of water treatment facUities and infUtration trenches. 

Environmental impact wiU be limited to a localized change in ground water flow direction 

and a potential increase in East or West Stream flow. The construction required to build 

a water treatment plant is extensive and could require up to nine months. 

Preconstruction activity, including time required to prepare plans and specifications, obtain 

Agency approval, bid the work, and obtain necessary permits, will require approximately 

one year. Post construction activity, including treatment plant start-up and weU field 

2 
r 

o 
o 

o 
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optimization, will require an additional six months to one year. The total anticipated time

required to commence groundwater treatment under this alternative, therefore, could

approach three years.

4.3.4.6 Implementability

Ground Water Alternative D will be implemented using standard construction techniques

to build the water treatment plant. Because the Site is approximately one hour from

Philadelphia, PA; mobilizing adequate equipment and operators is not anticipated to be

difficult.

Ground Water Alternative D requires an estimated 20 acres for the construction of

infiltration trenches. There is insufficient land on-site to implement this option. Off-site

lands will need to be evaluated with respect to availability, location and soil characteristics.

The desired flushing action associated with this discharge method is directly related to

location and permeability of soils. Bench scale testing, which may include percolation tests

and the confirmation of near surface clay horizons, will be required to fully evaluate this

option. The application of treated ground water to the unconfined aquifer will result in

a significant mounding effect due to the documented low transmissivity of the aquifer.

This mounding, together with the already high water table, could impact existing structures,

and threaten the structures and integrity of the existing landfill. In addition, clay content

in the upgradient areas potentially increases further reducing the potential for infiltration r
M

at a rate acceptable for the anticipated recovery rate. These factors together with the fact o
o

that the required space is not readily available in the upgradient area significantly reduce
o

the potential for implementation of this, option. Further bench scale testing will be
K)
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conducted to fully evaluate this option and confirm the anticipated results of non- —

applicability. Due to the size and complexity of the project, the presence of wetlands in

the vicinity of the Site, and the direct discharge of the plant effluent, significant input

from State agencies could be expected.

4.3.4.7 Cost

The estimated capital cost of Ground Water Alternative D is $3,982,000. Annual operating

costs are estimated at $528,865. The total present worth for 30 years operation at 5%

interest is estimated at $8,130,000. The total cost for this alternative, including capital and

operational costs, is estimated at $12,112,000. The basis for this estimate is presented on

Table 22.

4.3.5 Ground Water Alternative E - Pump and Treat with Subsurface Discharge via ~

Reinjection Wells to the Unconfined Aquifer

Ground Water Alternative E includes the monitoring programs of Ground Water

Alternative A and the recovery and treatment system of Ground Water Alternative B.

Discharge of treated ground water will be to the ground water of the unconfined aquifer

via a reinjection well network. This method will require numerous reinjection wells, j=
M

appropriately placed. The high water table in this area and the clay content in the area Q
o
N)requires further testing to evaluate the effectiveness of this option. The documented low
o

transmissivity of the unconfined aquifer could result in the significant mounding of ^
c»:

reinjected discharge water. This mounding could, due to the already high water table,

affect surface structures and the existing landfill.
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4.3.5.1 Overall Protection of Human Health and the Environment

This alternative will be protective of human health and the environment.

4.3.5.2 Compliance with ARARs

The ARAR's for this Alternative are the same as those identified for Ground Water

Alternative B.

4.3.5.3 Long-Term Effectiveness and Permanence

This alternative will be effective in the long term because ground water recovery and

treatment could be continued as long as response objectives are not being met.

4.3.5.4 Reduction of Toxicity. Mobility, or Volume Through Treatment

This alternative will reduce the toxicity, mobility, and volume of contaminated ground water

through treatment. The treatment plant will be designed to decrease contaminant levels

to meet effluent requirements. Sludge generated during the treatment process will be

treated and/or disposed in a landfill off-site.

4.3.5.5 Short-Term Effectiveness

Implementation of Ground Water Alternative E could cause minimal short-term impact on

the community is expected due to construction of water treatment facilities and reinjection

wells. Environmental impact will be limited to a change in ground water flow direction r

and a potential significant increase in water level elevations which could in turn effect
o

existing structures and the landfill. The construction required to build a water treatment
o

plant is extensive and could require nine months. ^
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Preconstruction activity, including time required to prepare plans and specifications, obtain

Agency approval, bid the work, and obtain necessary permits, will require approximately

one year. Post construction activity, including treatment plant start-up and well field

optimization, will require an additional six months to one year. The total anticipated time

required to commence groundwater treatment under this alternative, therefore, could

approach three years.

4 3.5.6 Implementability

Ground Water Alternative E will be implemented using standard construction techniques

to build the water treatment plant. Because the Site is approximately one hour from

Philadelphia, PA; mobilizing adequate equipment and operators is not anticipated to be

difficult.

Ground Water Alternative E requires the installation of reinjection wells in the unconfined

aquifer upgradient of the source area. The lands upgradient of the source area may not

be of sufficient size to accommodate injection wells. In addition, the already high water

table could mound and impact existing structures. Further evaluation would be required

to confirm this increase in clay layer thickness, which is apparent upgradient of the source r^

area. The application of treated ground water to the unconfined aquifer will result in a o

significant mounding effect due to the documented low transmissivity of the aquifer. This

mounding, together with the already high water table, could impact existing structures, and

threaten the structures and integrity of the existing landfill. In addition, clay content in

the upgradient areas potentially increases further reducing the potential for infiltration at

a rate acceptable for the anticipated recovery rate. These factors together with the fact
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that the required space is not readily avaUable in the upgradient area significantly reduce 

the potential for implementation of this option. Further bench scale testing wiU be 

conducted to fully evaluate this option and confirm the anticipated results of non-

applicabUity. Due to the size and complexity of the project, the presence of wetlands in 

the vicinity of the Site, and the direct discharge of the plant effluent, significant input 

from State agencies could be expected. 

. y • 

4.3.5.7 Cost 

The estimated capital cost of Ground Water Alternative E is $3,731,000. Annual operating 

costs are estimated at $539,055. The total present worth for 30 years operation at 5% 

interest is estimated at $8,286,000. The total cost for this alternative, inclduing capital and 

operational costs, is estimated at $12,017,000. The basis for this estimate is presented on 

Table 23. 

4.3.6 Ground Water Alternative F - Pump and Treat with Subsurface Discharge via 

Reinjection WeUs to the Confined Aquifer 

Ground Water Alternative F includes the monitoring program of Ground Water Alternative 

A and the recovery and treatment system of Ground Water Alternative B. Discharge of 

treated ground water will be to the ground water of the confined aquifer via a reinjection 

weU network. Earlier studies on the confined aquifer in this area indicate a hydraulic 

conductivity of about 200 ft/day in the confined aquifer. This preliminary information 2 
• * - * 

suggests deep well reinjection to the confined aquifer wUl be possible. Further testing will 
o 
o 

be required during the remedial design to confirm site specific aquifer characteristics and f\> 
to confirm discharge criteria. . \j 

o 

July 16, 1993 
-124-



that the required space is not readily avaUable in the upgradient area significantly reduce 

the potential for implementation of this option. Further bench scale testing wiU be 

conducted to fully evaluate this option and confirm the anticipated results of non-

applicabUity. Due to the size and complexity of the project, the presence of wetlands in 

the vicinity of the Site, and the direct discharge of the plant effluent, significant input 

from State agencies could be expected. 
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4.3.5.7 Cost 

The estimated capital cost of Ground Water Alternative E is $3,731,000. Annual operating 

costs are estimated at $539,055. The total present worth for 30 years operation at 5% 

interest is estimated at $8,286,000. The total cost for this alternative, inclduing capital and 

operational costs, is estimated at $12,017,000. The basis for this estimate is presented on 

Table 23. 

4.3.6 Ground Water Alternative F - Pump and Treat with Subsurface Discharge via 

Reinjection WeUs to the Confined Aquifer 

Ground Water Alternative F includes the monitoring program of Ground Water Alternative 

A and the recovery and treatment system of Ground Water Alternative B. Discharge of 

treated ground water will be to the ground water of the confined aquifer via a reinjection 

weU network. Earlier studies on the confined aquifer in this area indicate a hydraulic 

conductivity of about 200 ft/day in the confined aquifer. This preliminary information 2 
• * - * 

suggests deep well reinjection to the confined aquifer wUl be possible. Further testing will 
o 
o 

be required during the remedial design to confirm site specific aquifer characteristics and f\> 
to confirm discharge criteria. . \j 

o 
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4.3.6.1 OveraU Protection of Human Health and the Environment 

This alternative wiU be protective of human health and the environment. 

4.3.6.2 Compliance with ARARs 

The ARAR's for this Alternative are the same as those identified for Ground Water 

Alternative B. However, the New Jersey AntiDegradation Policy for Ground Water (NJAC 

6:F-9-2) wiU also be considered an ARAR for Ground Water Alternative F. 

4.3.6.3 Long-Term Effectiveness and Permanence 

This alternative wiU be effective in the long term because ground water recovery and 

treatment could continue as long as response objectives are not being met. 

4.3.6.4 Reduction of Toxicitv. Mobility, or Volume Through Treatment 

This alternative wiU reduce the toxicity, mobUity, and volume of contaminated ground water 

through treatment. The treatment plant wiU be designed to decrease contaminant levels 

to meet effluent requirements. Sludge generated during the treatment process wiU be 

treated and/or disposed in a landfiU off-site. 

4.3.6.5 Short-Term Effectiveness 
o 

Implementation of Ground Water Alternative F wiU result in minimal short-term impact KI 

on the community is expected due to construction of water treatment facUities and 

reinjection weUs. Environmental impacts wUl be limited to a change in ground water flow 

direction. The construction required to build a water treatment plant is extensive and 

could require up to nine months. 
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Preconstruction activity, including time required to prepare plans and specifications, obtain 

Agency approval, bid the work, and obtain necessary permits, will require approximately 

one year. Post construction activity, including treatment plant start-up and well field 

optimization, will require an additional six months to one year. The total anticipated time 

required to commence groundwater treatment under this alternative, therefore, could 

approach three years. 

4.3.6.6 Implementability 

Ground Water Alternative F wUl be implemented using standard construction techniques 

to build the water treatment plant. Because the Site is approximately one hour from 

Philadelphia, PA; mobilizing adequate equipment and operators is not anticipated to be 

difficult. Since construction operation and maintenance associated with this alternative will 

be on-site, implementation of this alternative will not require access agreements or 

easements. Disruption to the environment off-site is assumed to be negligible since 

construction of outfalls to streams or rivers normally expected for discharge to surface 

water will not be necessary for this alternative; On-site operation facilitates emergency 

repairs and will not require rriaintenance of an off-site monitoring station. 

Ground Water Alternative F requires the installation of reinjection wells in the confined 

aquifer. Based upon preliminary data from a nearby site, the confined aquifer may be 

able to accept the anticipated volume of water to be discharged. Further evaluation will ^ 

be required to confirm the characteristics of the confined unit and its use in this area so 
o 

that steps can be taken to comply with the State of New Jersey Antidegradation Policy for A) 

ground water. Permitting would be les5 significant due to lack of wetlands, stream 
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encroachment and Army Corps of Engineers permits which would be required for discharge

to surface water.

4.3.6.7 Cost

The estimated capital cost of Ground Water Alternative F is $3,663,000. Annual operating

costs are estimated at $509,725. The total present worth for 30 years operation at 5%

interest is estimated at $7,835,000. The total cost for this alternative, including capital and

operational costs is estimated at $11,498,000. The basis for this estimate is presented on

Table 24.

4.3.7 Ground Water Alternative G - Pump and Treat with Direct Discharge to Surface

Water

Ground Water Alternative G includes the monitoring program of Ground Water Alternative

A and the recovery and treatment of Ground Water Alternative B. Discharge of treated

ground water, however, will be either to the Delaware River or to the East or West

Stream. If surface discharge to the East or West Stream is selected, an additional

treatment step (reverse osmosis) will be required to achieve discharge limits for total

dissolved solids (TDS). If the Delaware River is selected as a discharge point, an effluent

treatment outfall would have to be constructed. The actual discharge point will be selected

based on additional bench scale testing and flow monitoring. ^
h-i

oo
4.3.7.1 Overall Protection of Human Health and the Environment w

o
This alternative will be protective of human health and the environment. ^

sD
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4.3.7.2 Compliance with ARARs

The following chemical specific ARARs have been identified:

RCRA Identification of Hazardous Waste (40 CFR 261);

National Ambient Air Quality Standards (NAAQS) (40 CFR 50);

Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (40 CFR
141.11-1.6)

Practical Quantitation Limit for Lead (10 ppb)

Clean Water Act, Water Quality Criteria (Section 304) (May 1, 1987 - Gold
Book);

New Jersey Regulation for Hazardous Waste Identification (NJAC 7:26-8);

New Jersey Surface Water Standards (NJAC 7:9-4); and

New Jersey Ambient Air Quality Standards (NJAC 7:27-13).

New Jersey Ground Water Quality Standards (NJAC 7:9-6)

National Ambient Air Quality Standards (40 CFR 50)

Ambient Air Quality Standards (NJAC 7:27-13) (New Jersey)

Prohibition of Air Pollution (NJAC 7:27-5) (New Jersey)
• 5.1 Definitions
• 5.2 General Provisions

Action specific ARARs include:

RCRA Land Disposal Restriction (40 CFR 268);

RCRA Standards for Generators of Hazardous Waste (40 CFR 262);

RCRA Transporter Requirements for Manifesting Waste for Off-Site Disposal
(40 CFR 263);

RCRA Transporter Requirements for Off-Site Disposal (40 CFR 270); _,
r

RCRA Land Disposal Restrictions (40 CFR 268) (On- and Off-Site Disposal M

of Materials); oo
N>

DOT Rules for Hazardous Materials Transport (49 CFR 107, 171.1-171.500);
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Occupational Safety and Health Administration (OSHA) Standards -
Hazardous Waste Operations and Emergency Responses (29 CFR 1910.126)

Occupational Safety and Health Administration (OSHA) Standards -
Construction Industry Standards (CFR 1926)

New Jersey Noise Pollution Regulations (NJAC 7:29 et seq.1:

New Jersey Air Pollution Control Regulations (NJAC 7:27 et seq.): and

New Jersey Soil Erosion anc Jediment Control Act Requirements (NJAC
4:24-42 and NJAC 2:90-1.1 et s

Executive Orders 11988 and 11990

USEPA Statement of Policy on Floodplains and Wetlands Assessments
CERCLA Actions

Location specific ARARs include:

New Jersey Freshwater Wetlands Regulations.

Since this alternative involves the construction and operation of a wastewater treatment

plant, ARARs applicable to excavation and construction apply. Silt fences will be used to

control sediments and erosion. Any wetlands disturbed will be restored. Also, the

possibility exists that a sludge, classified as a hazardous waste, may be generated.

Therefore, ARARs applicable to the generation, treatment, transportation, and disp sal of

a hazardous waste must be considered. A Health and Safety Plan will be written in

accordance with OSHA requirements. Both federal and state Ambient Air Quality z

Standards will be met using dust control during excavation. In order to determine if the
oo

sludge generated by the wastewater treatment plant is hazardous, the TCLP procedi;-^ will ^

be used. Before discharge, water from the wastewater treatment plant will be tev i to xs
H"

determine if effluent limitations are being met.
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.-/***v- 4.3.7.3 Long-Term Effectiveness and Permanence

This alternative will be effective in the long term because ground water recovery and

treatment could be conducted as long as response objectives are not being met.

4.3.7.4 Reduction of Toxicitv. Mobility, or Volume Through Treatment

This alternative will reduce the toxicity, mobility, and volume of contaminated ground water

through treatment. The treatment plant will be designed to decrease contaminant levels

to meet effluent requirements. Sludge generated during the treatment process will be

treated and/or disposed in a landfill off-site.

4.3.7.5 Short-Term Effectiveness

Implementation of Ground Water Alternative G will result in minimal short-term impact

on the community due to construction of water treatment facilities and a treated water

discharge outfall. Environmental impacts will be limited to a change in ground water flow

direction and a potential increase in East or West Stream flow if the East or West Stream

is selected as point of discharge. The construction required to build a water treatment

plant and treated water outfall is extensive and could require up to one and one-half

years.

Preconstruction activity, including time required to prepare plans and specifications, obtain

Agency approval, bid the work, and obtain necessary permits, will require approximately
r-

one year. Post construction activity, including treatment plant start-up and well field M

optimization, will require an additional six months to one year. The total anticipated time o
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required to commence groundwater treatment under this alternative, therefore, could

approach four and one-half years.

4.3.7.L Impiementability

Ground Water Alternative G will require standard construction techniques to build the

water treatment plant. Because the Site is approximately one hour from Philadelphia, PA;

mobilizing adequate equipment and operators is not anticipated to be difficult.

Additional, treatability studies will be required to select and optimize the combination of

precipitation/flocculation/ion exchange agents.

Due to the size and complexity of the project, the presence of wetlands in the vicinity of

the Site, and the direct discharge of the plant effluent, significant input from State

agencies could be expected.

4.3.7.7 Cost

The estimated capital cost of Ground Water Alternative G is $3.741,000 for East or West

Stream discharge and $3,525,000 for Delaware River Discharge. Annual operating costs
r

are estimated at $510,705 for the East or West Stream Discharge and $427,245 for M

o
Delaware River Discharge. The total present worth for 30 years operation at 5% interest g

is estimated at $7,851,000 for East or West Stream discharge and $6,568,000 for Delaware o

River Discharge. Total costs for this alternative, including capital and operational costs, as w

estimated as $11,592,000 and $10,093,000 for discharge u the East/West Streams and the
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,-*•'"•"• Delaware River, respectively. The basis for these estimates is presented on Tables 25 and

26, respectively.

4.3.8 Summary

Ground Water Alternative A is not protective of human health and will not result in the

reduced toxicity, mobility, or volume of lead in the ground water. Therefore, Ground

Water Alternative A is not discussed further in this summary. Ground Water Alternatives

B through G are protective of human health and the environment, can comply with

ARARs, are effective in the long term, and will reduce lead toxicity, mobility and volume

in the ground water. Short term impact for all Ground Water Alternatives is minimal.

The total anticipated time to commence ground water treatment under Alternatives B

through F is three years.

Implementability of the options discharging to the unconfined aquifer is a concern for each

of these alternatives. Ground Water Alternative B requires discharge off-site to a 10 acre

pond preferably downgradient of the site. Implementability of the option depends largely

on the placement of the pond. There is insufficient available space on-site for the

discharge methods identified in Alternative B, C, D and E. Alternatives C, D and E

would benefit remedial action best if construction could occur upgradient of the source

area. The space required for discharge Alternatives C, D and E is also not available on-

site. In addition to the unavailable space, a major concern is present with respect to the

mounding associated with these discharge options. The potential exists that water level r

could rise and damage the existing structures and threaten the integrity of the on-site oo
landfill. Ground Water Alternative F and G require further evaluation during Remedia

o
,*»"•*, Nj
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Design, however, these options do not appear to represent a danger to the on-site

structure or the landfill.

The estimated total capital and operating costs identified f^- Alternatives B through F are

comparable. Alternative G represents the largest I capital and operation cost

expenditure, which is strictly dependent upon which surface water body is selected for

discharge.

4.4 Remedial Alternatives for Sediments South of U.S. Route 130

Three alternatives were screened for the remediation of sediments. All have been retained

for further evaluation. They are:

Sediment - A No Action „,-.._

Sediment - B Temporary Stream Diversion

Sediment - C Permanent Stream Diversion

4.4.1 Sediment South of U.S. Route 130 Alternative A - No Action

Sediment Alternative A consists of semi-annual (twice per year) sampling of the surface

water in the East and West Stream. Data from the sampling will be evaluated and r

summarized in a report after five years of data are collected. The report will include a o
N>

recommendation concerning future monitoring.
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4.4.1.1 Overall Protection of Human Health and the Environment

This alternative will not be protective of the environment because portions of the East and

West Stream which exceed Ambient Water Quality Criteria and New Jersey surface water

standards. However, source removal actions (i.e., soil remediation and OU-2 remediation)

will contribute to the enhancement of the surface water quality. Semi-annual sampling of

the surface water is considered adequate to detect changes in conditions.

4.4.1.2 Compliance with ARARs

Chemical specific ARARs include:

Clean Water Act, Water Quality Criteria (Section 304) (May 1, 1987 - Gold
Book); and

New Jersey Surface Water Standards (NJAC 7:9-4).

Action specific ARARs include:

Occupational Safety and Health Administration (OSHA) Standards -
Hazardous Waste Operations and Emergency Responses (29 CFR 1910.126)

Occupational Safety and Health Administration (OSHA) Standards -
Construction Industry Standards (29 CFR 1926)

Action specific TBCs include:

Executive Orders 11988 and 11990

USEPA Statement of Policy on Floodplains and Wetlands Assessments
CERCLA Actions

A Health and Safety Plan will be written in order to meet the OSHA requirements. In

order to gauge compliance with the Clean Water Act and New Jersey Surface Water

Standards, regular surface water sampling will be conducted. However, results from
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previous sampling have indicated lead concentrations above these standards in the West 

Stream and East Stream. 

4.4.1.3 Long-Term Effectiveness and Permanence 

Sediment Alternative A may not be effective in the long term because lead concentrations 

in the surface waters wiU exceed AWQC and New Jersey Surface Water Standards. 

4.4.1.4 Reduction of Toxicity. Mobilitv. or Volume Through Treatment 

This alternative wiU not reduce the toxicity, mobUity or volume of the contaminated surface 

water through treatment. 

4.4.1.5 Short-Term Effectiveness 

Sediment Alternative A could, be implemented immediately after field equipment for 

monitoring can be mobUized. Sediment Alternative A does not require construction related 

^ activity thus no construction related impact on the environment is expected. 

4.4.1.6 ImplementabUity 

Sediment Alternative A could be easUy implemented at the Site. Implementation of this 

Alternative wiU not hinder future remedial action at the Site, if necessary. r 

4.4.1.7 Cost 

Annual operating costs are estimated at $13,580. The total present worth for 30 years 

operation at 5% interest is estimated at $209,000. The basis for this estimate is presented 

on Table 27. 
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4.4.2 Sediment South of U.S. Route 130 Alternative B - Temporary Stream Diversion 

Sediment Alternative B involves the temporary diversion of the segments of the East and 

West Stream which are to be excavated. Based on sample analysis of sediments, the 

portions of these streams requiring excavation consists of an approximate 1500' reach of 

the East Stream and an approximate 3600' reach of the West Stream as shown on Figure 

32. Excavation of the proposed stream diversion wiU be conducted in portions of the 100-

year floodplain north of the raUroad tracks. The diversion wiU impact approximately 

sixteen acres of wetlands in wetland areas AA7, AA8, and AA9. The complete WET 

analysis is presented as Appendix M to this report. A plan for the minimization of 

floodplain impacts wiU be incorporated into the rernedial design for this alternative. A 

wetlands restoration plan for the impacted wetlands wiU also be developed as part of the 

remedial design phase. A 50 foot strip of land adjacent to the streams wiU be cleared and 

access for equipment established. A channel wiU be excavated that paraUels the existing 

stream beds, and cofferdams wUl be placed at key points along the courses to aUow 

effective flow re-direction. The actual route of the diversion channels and the location of 

the cofferdams wiU be evaluated during remedial design. The flow occurring in the 

streams wiU be re-directed into the excavated channels. The stream beds segments shown 

on Figure 32 wiU then be excavated. This operation wiU be conducted in compliance with 

the requirements" of Section 304 of the Clean Water Act. Upon completion of sediment 

excavation, the cofferdams wiU be removed to aUow the flow to return to the original 

courses. The cleared strip of land wiU then be regraded and restored with indigenous 

vegetation. It is assumed that approximately 900 CY of sediment for the 1,000 ppm r 

response or 1,500 CY of sediment for the 500 ppm response to be removed wiU be o 
o 

disposed of in accordance with the selected soU remedial alternative. 
o 
\ j 
K) 
00 
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4.4.2.1 Overall Protection of Human Health and the Environment

This alternative will be protective of human health and the environment. Removal of

sediments in the selected stream segments will allow water quality scandards to be n '

wuile not bt. ~g overly disruptive to the environment.

4.4.2.2 Compliance with ARARs

The following chemical specific ARARs have been identified:

National Ambient Air Quality Standards (NAAQS) (40 CFR 50);

Clean Water Act, Water Quality Criteria (Section 304) (May 1, 1987 - Gold
Book);

New Jersey Surface Water Standards (NJAC 7:9-4); and

New Jersey Ambient Air Quality Standards (NJAC 7:27-13).

National Ambient Air Quality Standards (40 CFR 50)

Ambient Air Quality Standards (NJAC 7:27-13) (New Jersey)

Prohibition of Air Pollution (NJAC 7:27-5) (New Jersey)
• 5.1 Definitions
• 5.2 General Provisions

Action specific ARARs include:

Occupational Safety and Health Administration (OSHA) Standards -
Hazardous Waste Operations and Emergency Responses (29 CFR 1910.126) -z

M

Occupational Safety and Health Administration (OSHA) Standards -
Construction Industry Standards (29 CFR 192^) g

ro
New Jersey Air Pollution Control K julations (NJAC 7:27 et seq.): and

Nl
New Jersey Soil Erosion and Sediment Control Act Requirements (NJAC ^
4:24-42 and NJAC 2:90-1.1 et seq.).

Action specific TBCs include:

Executive Orders 11988 and 11990
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USEPA Statement of Policy on Floodplains and Wetlands Assessments
CERCLA Actions

Location specific ARARs include:

New Jersey Freshwater Wetlands Regulations.

A Health and Safety Plan will be written to meet OSHA requirements. Silt fences and

silt curtains will be used as necessary to control sedimentation and erosion. Disturbed

wetlands will either be restored or replaced with wetlands of a similar make-up.

4.4.2.3 Long-Term Effectiveness and Permanence

Alternative B will be effective in the long term because stream segments which exceed

acute AWQC will be excavated and addressed with the chosen soil alternative. The net

effect will be that sediments will no longer contribute to elevated lead concentrations in

surface waters in the selected stream segments. Because these selected stream segments

are hydraulically upgradient, they act as a potential recharge source for the downgradient

segments. Overall stream water quality will improve because these sediments will be

removed from these upgradient segments.

4.4.2.4 Reduction of Toxicity. Mobility, or Volume Through Treatment

The toxicity, mobility, or volume of lead in sediments will not be reduced through

treatment by this alternative. Because the need may exist to solidify the excavated

sediment to enhance the manageability and geotechnical characteristics, the volume could

double to approximately 1,800 CY for the 1,000 ppm response or 3,000 CY for the 500
•2.r
M

oppm response. o

U)o
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4.4.2.5 Short-Term Effectiveness

Appreciable impact on the community during performance of Sediment Alternative B can

be expected. A construction easement will be required to allow construction equipment

access and space for the diversion channel. The easement will disturb approximately 6

acres of wetlands along the stream courses to allow construction equipment access and

space for the diversion channel.

The inherent risk of sediment resuspension and transport downstream during excavation

will be avoided during implementation of this alternative by diverting stream flow around

the contaminated sediments during excavation.

The construction time for Sediment Alternative B is approximately nine to twelve months.

The time required to prepare plans and specifications, obtain Agency approval, bid the ._

work and obtain necessary permits, is approximately one year. The time required to

complete Sediment Alternative B is therefore, approximately two years. Implementation

of Sediment Alternative B will disturb approximately ten acres of wetlands.

4.4.2.6 Implementability -
r~H-i

Equipment access along the stream segment will require providing stabilization using a
o

gravel or geogrid reinforced base along the vehicle route. Standard excavation, hauling, ^

and grading techniques will be used to implement this alternative with attention given to o
o>
J_X

maintaining flow within the diversion channel. Standard erosion/sedimentation control

measures will be required.
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The anticipated consistency of the exposed sediment in the existing stream beds will be

such that solidification with cement (Type I, portland) will be necessary to enhance

manageability during loading and hauling and the geotechnical characteristics after final

disposal.. However, standard construction practices will be sufficient to achieve the

solidification.

Due to the size and complexity of the project and the presence of designated wetlands on

the Site, input from State agencies could be expected.

4.4.2.7 Cost

The total estimated cost of Sediment Alternative B is $1,245,000 (for the 1,000 ppm

response) or $1,390,000 (for the 500 ppm response). There are no operation and

maintenance costs associated with this alternative. The basis for the cost estimates are

presented in Tables 28 and 28A.

4.4.3 Sediment South of U.S. Route 130 Alternative C - Permanent Stream Diversion

Sediment Alternative C is essentially identical to Sediment Alternative B except Sediment

Alternative C includes retaining the diversion channel as the permanent stream courses.

The original stream beds will be excavated to meet soil response objectives and backfilled.

Excavated sediment will be disposed in accordance with the selected soil remedial

alternative.
r

oo
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4.4.3.1 Overall Protection of Human Health and the Environment —

This alternative will be protective of human health and the environment as a new ~nel

will be constructed. Constructing a new channel for selected portions ol the I and

West Stream will allow water quality standards to be met while not being overly di. ive

to the environment. Existing sediment will be re-classified as soils since the strean ow

is permanently diverted; reciassified sediments not meeting soil response objectives will be

removed and disposed of as a soil.

4.4.3.2 Compliance with . .RARs

The following chemical specific ARARs have been identified:

National Ambient Air Quality Standards (NAAQS) (40 CFR 50);

Clean Water Act, Water Quality Criteria (Section 304) (May 1, 1987 - Gold
Book);

New Jersey Surface Water Standards (NJAC 7:9-4); and

New Jersey Ambient Air Quality Standards (NJAC 7:27-13).

National Ambient Air Quality Standards (40 CFR 50)

Ambient Air Quality Standards (NJAC 7:27-13) (l\ow Jersey)

Prohibition of Air Pollution (NJAC 7:27-5) (New Jersey) z
• 5.1 Definitions ^
• 5.2 General Provisions

Action specific ARARs include:

Occupational Safety and Health Administration (OSHA) Standards -
Hazardous Waste Operation and Emergency Response (29 CFR 1910.126)

Occupational Safety and Health Administration (OSHA) Standards -
Construction Industry Standards (29 CFR 1926)

New Jersey Noise Pollution Regulations (NJAC 7:29 et seq.):

New Jersey Air Pollution Control Regulations (NJAC 7:27 et seq.); and
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New Jersey Soil Erosion and Sediment Control Act Requirements (NJAC
4:24-42 and NJAC 2:90-1.1 et seq.).

Action specific TBCs include:

Executive Orders 11988 and 11990

USEPA Statement of Policy on Floodplains and Wetlands Assessments
CERCLA Actions

Location specific ARARs include:

New Jersey Freshwater Wetlands Regulations.

A Health and Safety Plan will be written to meet OSHA requirements. Silt fences and

silt curtains will be used as necessary to control sedimentation and erosion. Any wetlands

disturbed will be restored.

4.4.3.3 Long-Term Effectiveness and Permanence

Alternative C will be effective in the long term because stream segments will be

permanently diverted. The net effect will be that sediments will no longer contribute to

elevated lead concentrations in surface waters in the selected stream segments. Because

these selected stream segments are hydraulically upgradient, overall stream water quality

will improve.

4.4.3.4 Reduction of Toxicity. Mobility, or Volume Through Treatment

The toxicity, mobility, or volume of the lead in the sediments may be reduced through

treatment by this alternative. Because the need may exist to solidify the excavated

sediment to enhance the manageability and geotechnical characteristics, the volume of

May 12, 1993
-142-



reclassified sediment could double to approximately 1,800 CY for the 1,000 ppm response

or 3,000 CY for the 500 ppm response.

4.4.3.5 Short-Term Effectiveness

Appreciable impact on the community during the performance of Sediment Alternative C

is expected. A construction easement will be required to allow construction equipment

access and space for the new stream beds.

The inherent risk of sediment resuspension and transport downstream during excavation

will be avoided by this alternative, as the streams will be in new beds prior to excavation.

The construction time for Sediment Alternative C is approximately nine months. Time

required to prepare plans and specifications, obtain Agency approval, bid the work and

obtain necessary permits is approximately one year. The time required to complete

Sediment Alternative C is therefore, approximately two years. Implementation of Sediment

Alternative C will disturb approximately ten acres of wetlands.

4.4.3.6 Implementability z
rH

Implementability of this alternative is similar to Sediment Alternative B. Additional care
q

will be required when the new permanent channel is installed. The flow characteristics of ^
o

the original channel will be matched in the new channel to avoid variations in stream ^j
yi

hydraulics. The excavation, fine grading and restoration requirements necessary for this

alternative will be implemented using standard construction techniques.
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Due to the size and complexity of the project and the presence of wetlands on the Site,

input from State agencies could be expected.

4.4.3.7 Cost

The total estimated cost of Sediment Alternative C is $1,251,000 (for the 1,000 ppm

response) or $1,398,000 (for the 500 ppm response). There are no operation and

maintenance costs associated with this alternative. The basis for the estimates are

presented on Tables 29 and 29A.

4.4.4 Summary of Sediment Alternatives South of U.S. Route 130

The sediment alternatives presented above range in cost from S209.000 for Alternative A

to $1,530,00 for Alternative B to $1,582,000 for Alternative C. Alternative A has no short

term impact, is immediately implementable but will not meet ARARs and could impact

biota and surface water quality. Sediment Alternatives B and C will result in a minimal

short term impact to the surrounding community, can be readily implemented over a 1-2

year period, will meet ARARs and are protective of human health and the environment

because sediments exceeding response objectives would be removed. Both alternatives

could be implemented using standard construction techniques.

4.5 Remedial Alternatives for Sediments North of U.S. Route 130

Two alternatives were screened for the remediation of sediments. Both have been retained

for further evaluation. They are:

Sediment - A No Action

Sediment • B Mechanical Dredging
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4.5.1 Sediment North of U.S. Route 130 Alternative A - No Action

The evaluation for this alternative is the same as that described for Sediment Alternative

A for sediments south of U.S. Route 130.

4.5.2 Sediment North of U.S. Route 130 Alternative B - Mechancial Dredging

Sediment Alternative B involves the excavation of sediments exceeding the action levels of

500 ppm lead and 1,000 ppm lead action levels. The areas requiring excavation, based on

sample analysis of sediments, as shown on Figures 32.1 and 32.2. The sediments north

of U.S. Route 130 will be excavated in phases according to existing conditions which

necessitate different dredging equipment for different stream segments. The phased

sediment excavation plan is shown on Figures 32.1 and 32.2, and are as follows:

Phase 1 - Sediments in East Stream North of U.S. Route 130 and

Upstream of Corps of Enz.neers Channel

Phase 2 - Sediments in West Stream North of U.S. Route 130 and

Upstream of Corps of Engineers Channel

Phase 3 - Ponded portion of the West Stream

Phase 4 - Corps of Engineers Channel

r
M
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/**"*" Sediments in Phases 1, 2 and 4 will be excavated using a crane mounted clamshell bucket.

The crane will be wheel mounted and operate from the banks of the stream segment. The

sediments in Phase 3 will be excavated using a barge mounted clamshell bucket (mudcat)

arrangement. The excavated sediments will be either disposed with other Corps of

Engineers dredge spoils or placed in trucks and managed in accordance with the selected

soil remedial alternative. For the purposes of costing this alternative, it has been assumed

that dredged sediments will be disposed of off-site at secure landfill facilities. It is further

assumed that 50% of the sediment will require disposal as hazardous material. Cost for

classification of dredged sediments are included. The dredging operation will be conducted

in compliance with the requirements of Section 304 of the Clean Water Act.

Approximately 3,750 CY for the 1,000 ppm response or 7,500 CY for the 500 ppm

response of sediment will be excavated from stream segments north of U.S. Route 130.

4.5.2.1 Overall Protection of Human Health and the Environment

This alternative will be protective of human health. Removal of sediments in the selected

stream segments will be potentially disruptive to the environment and may adversely affect

stream populations. This is illustrated by the results of Dr. Mark Sprenger in the

USEPA's Draft Ecological Risk Assessment Report (January 1993):

"Any sediment removal efforts should be consider that disturbances of

sediment could lower pH and potentially make lead in other areas of the ~~

streams more available for uptake, regardless of concentration."
o
N>

O
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4.5.2.2 Compliance with ARARs

The following chemical specific ARARs have been identified:

National Ambient Air Quality Standards (NAAQS) (40 CFR 50);

Clean Water Act, Water Quality Criteria (Section 304) (May 1, 1987 - Gold
Book);

New Jersey Surface Water Standards (NJAC 7:9-4); and

New Jersey Ambient Air Quality Standards (NJAC 7:27-13).

National Ambient Air Quality Standards (40 CFR 50)

Ambient Air Quality Standards (NJAC 7:27-13) (New Jersey)

Prohibition of Air Pollution (NJAC 7:27-5) (New Jersey)
• 5.1 Definitions
• 5.2 General Provisions

Action specific ARARs include:

Occupational Safety and Health Administration (OSHA) Standards -
Hazardous Waste Operations and Emergency Responses (29 CFR 1910.126) ..„..

Occupational Safety and Health Administration (OSHA) Standards -
Construction Industry Standards (29 CFR 192")

New Jersey Air Pollution Control Regulations (NJAC 7:27 et seq.): and

New Jersey Soil Erosion and Sediment Control Act Requirements (NJAC
4:24-42 and NJAC 2:90-1.1 et seq.).

Executive Orders 11988 and 11990
i-t

USEPA Statement of Policy on Floodplains and Wetlands Assessments
CERCLA Actions o

Location specific ARARs include:

New Jersey Freshwater Wetlands Regulations.

o
\f

May 12, 1993
-147-



.,-<**•>•...

A Health and Safety Plan will be written to meet OSHA requirements. Silt fences and

silt curtains will be used as necessary to control sedimentation and erosion. Disturbed

wetlands will either be restored or replaced with wetlands of a similar make-up.

4.5.2.3 Long-Term Effectiveness and Permanence

Alternative B will be effective in the long term because stream segments which exceed

acute AWQC will be excavated. The net effect will be that sediments will no longer

contribute to elevated lead concentrations in surface waters in the selected stream

segments. However, overall stream quality may decrease as described by Dr. Mark

Sprenger in the USEPA's Draft Ecological Risk Assessment Report (January 1993):

"Any sediment removal efforts should be consider that disturbances of

sediment could lower pH and potentially make lead in other areas of the

streams more available for uptake, regardless of concentration."

4.5.2.4 Reduction of Toxicity. Mobility, or Volume Through Treatment

The toxicity, mobility, or volume of lead in sediments will not be reduced through

treatment by this alternative. Because the need may exist to solidify the excavated

sediment to enhance the manageability and geotechnical characteristics, the volume could

double to approximately 7,500 CY for the 1,000 ppm response or 15,000 CY for the 500

ppm response.

ooro
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4.5.2.5 Short-Term Effectiveness ._

Some impact on the community during performance of Sediment Alternative B will be

expected. A construction easement will be required to allow dredging equipment :ess.

The construction time for s-.. .ient Alternative B is approximately nine months 'ime

required to prepare plans ; i specifications obtain agency approval, bid the < and

obtain necessary permits is approximately one year. The time required to jmplete

Sediment Alternative B is approximately two years. Additionally, the impacts from

sediment resuspension and tr: asport downstream during dredging will ne-J to be addressed

during remedial design.

4.5.2.6 Implementabiiity

Equipment access along the stream segment may require providing stabilization using a

gravel or geogrid reinforced base along the vehicle route. Standard excavation, hauling,

and grading techniques will be used to implement this alternative. Standard

erosion/sedimentation control measures will be required.

The anticipated consistency of the exposed sediment in the existing stream beds will be

such that solidification with cement (Type I, Portland) may be necessary to enhance
z

manageability during loading and hauling and the geotechnical characteristics after final w

disposal. However, standard construction practices will be sufficient to achieve the §
N)

solidification.
Ni
-£=•
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4.5.2.7 Cost

The estimated remedial cost of Sediment Alternative B for north of U.S. Route 130 is

$1,959,000 (for the 1,000 ppm response) or $3,502,000 (for the 500 ppm response). There

are no operation and maintenance costs associated with this alternative. The basis for the

cost estimates are presented in Tables 30 and 31.

4.5.3 Summary

The alternatives evaluated for sediment remediation north of U.S. Route 130 range

between zero and $3,502,000. However, based on the complexity of the streams, the

potential for recontamination from sources not related to the Site, and the risks inherent

in excavation, as highlighted in the USEPA Draft Ecological Risk Assessment (January

1993), remediation of -this media is not justified.

4.6 Comparison of Alternatives

4.6.1 Soil Alternatives

Eight alternatives were developed for the remediation of soils. These alternatives and

their estimated costs for a 1000 ppm response objective and a 500 ppm response objective

are presented below:

Est. Cost Est. Cost
Soil Alternatives (1000 ppm^ (500 ppm)

A No Action/Institutional Controls $ 179,000 $ 179,000
B Excavation of All Soils Above Action $12,131,000 $16,874,000 r

Level/Soil Washing of All Excavated w

Soil/Return Treated Soils to Site/Disposal o

C Excavation of All Soils Above Action $15,515,000 $16,077,000 *•>
Level/Solidification/Stabilization (S/S) of
All Excavated Soil/Consolidation On-Site
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Est. Cost Est. Cost
Soil Alternatives f lOOO ppm) f500 ppm)

D Excavation of All Soils Above Action S 8,910,000 $10,47 .300
Level/Soil Washing of Hazardous Soils
Requiring Treatment/Consolidation
On-Site/Off-Site Disposal

E Excavation of All Soils Above Action $ 8,305,000 $ ' ',000
Level/On-Site S/S of All Hazardous
Requiring Treatment/Off-Site Disposal

F Excavation of All Soils Above Action $ 5,124,000 ... j34,000
Level/S/S of Hazardous Soils Requiring
Treatment/Consolidation On-Site

G Excavation of All Soils Above Action $ 8,468,000 $11,095,000
Level/Off-Site Disposal

H Excavation of On-fc.ce Soils Over 1,000 N/A S 9,641,000
ppm Lead and Off-Site and Wetland Soils
Over 500 ppm Lead/Treatment of Soils
Requiring Treatment/On-Site
Consolidation/Disposal

The evaluation of soil alternatives according to seven criteria is summarized on Table 33;

a comparison of alternatives is discussed below.

Overall Protection of Human Health and the Environment:

The fencing provided by the No Action Alternative will be protective of human health but
-z.

not protective of the environment. Soil Alternatives B, C, D, E, F, G and H are equally >-«

protective of human health and the environment. o

Compliance with ARARs:

Seven of the eight Soil Alternatives B, C, D, E, F, G and H will comply with - IARS.

Soil Alternative A will not comply with ARARs since a portion of the soils is assumed to

be hazardous.
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Balancing Criteria: 

SoU Alternatives B, C, D, E, F, G and H are roughly equivalent with respect to long term 

effectiveness and permanence. It is anticipated that the soil, which is not a hazardous 

waste, wiU receive the same long term care adjacent to the existing fenced on-site RCRA 

landfUl as wiU be received at a sanitary landfiU. SoU Alternatives C, D and F involve less 

handling of soU then Alternatives B, C, E, G and H and therefore, fewer short-term 

adverse impacts. 

SoU Alternatives C, E and F increases the volume of soU to be managed by 50% because 

of the addition of binding agents to the soil. 

SoU Alternatives B, C, D, E, F and H are on-site alternatives which could be implemented 

with minimal disruption to the community. Alternatives F and H would result in less of 

a disruption to the community than Alternatives B, D or G as these alternatives do not 

involve the transport of large amounts of materials off-site. Alternatives B, D, E, G and 

H could involve transport of soUs for off-site disposal. Transportation would be performed 

by truck or raU. 

SoU Alternative G is the easiest to implement utUizing standard construction techniques. 

SoU Alternative B is most difficult to implement because this alternative encompasses on-

site treatment, on-site backfiU, off-site transportation, off-site treatment and off-site disposal 

for soUs and generated sludges and wastewater. SoU Alternatives D, F and H are slightly " 
o 

more complicated than Alternative G as the alternatives include on-site treatment and on- ^ 

site consolidation. SoU Alternatives E and G wUl require the utUization of more off-site o 
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resources to implement then Soil Alternatives B, C, D, F or H (i.e sanitary landfill,

hazardous waste landfill, transportation equipment).

Soil Alternative F is protective of the environment and human health; in compliance with

ARARs, readily implemented, and is the most cost effective.

4.6.2 Ground Water Alternatives

Seven alternatives were developed for the remediation of ground water. These

alternatives and their estimated costs are presented below:

Ground Water
Alternative

A

B

D

Title

No Action
Pump and Treat with Subsurface Discharge via
Infiltration Pond
Pump and Treat with Subsurface Discharge via
Leach Field
Pump and Treat with Subsurface Discharge via
Infiltration Trenches
Pump and Treat with Subsurface Discharge to
the Unconfined Aquifer via Reinjection Wells
Pump and Treat with Subsurface Discharge to
the Confined Aquifer via Reinjection Wells

Pump and Treat with Direct Discharge to
East or West Stream or Delaware River

Est. Cost
$60,000

$11,933,000

$13,094,000

$12,112,000

$12,017,000

$11,498,000

$11,592,000
(Streams)

$10,093,000
(Delaware River)

t-S

O
Oto

O

The evaluation of ground water alternatives according to seven criteria is summarized on

Table 34; a comparison of alternatives is discussed below.
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Overall Protection of Human Health and the Environment:

Ground Water Alternative A will not be protective of human health and the environment.

Ground Water Alternatives B through E and G will be equally protective. In addition,

Ground Water Alternative F will comply with New Jersey's Antidegradation Policy for

Ground Water and is therefore more protective than the other ground water alternatives.

Compliance with ARARs:

Ground Water Alternative A will not comply with ARARs; Ground Water Alternatives B

through G will comply with ARARs.

Balancing Criteria:

Ground Water Alternatives B through G are equivalent with respect to long term

effectiveness and permanence. These alternatives will reduce the toxicity of ground water

but will produce a sludge that would require management, possibly as a hazardous waste.

These alternatives are roughly equivalent with respect to short term effectiveness.

Bench scale testing will be required to affirm the implementability of each ground water

alternative. The direct discharge prescribed by Ground Water Alternative G will require

a more stringent effluent limitation than the subsurface discharge required for discharge

to ground water via Alternatives B through F. However, treated water disposal is easier

to implement and maintain with direct discharge than with infiltration or reinjection
2

systems which are subject to malfunctioning caused by siltation. *-<
oo
PO
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Subsurface Discharge Alternative F and Direct Discharge Alternative G provide the most

beneficial results through implementation. Alternative G would result in lower operation

and maintenance, and additional land requirements are not a concern. Alternative F also

does not require additional land acquisition. It does, however, require an added level of

operation and maintenance, as discussed above, with regard to siltation. The reinjection

of treated ground water to the confined aquifer could also result in an upward component

of flow minimizing potential downward contaminant migration. As discussed earlier,

discharge to the unconfined aquifer could create a mound in the already high water table.

Alternatives F and G should not result in a mound which would impact surface structures

and the existing landfill.

4.6.3 Sediment South of U.S. Route 130 Alternatives

Three alternatives were developed for the remediation of sediment south of U.S. Route

130. These alternatives and their estimated costs are presented below:

Sediment Est. Cost Est. Cost
Alternative Title (1.000 ppm) (500 ppm)

A No Action $ 209,000 $ 209,000
B Temporary Stream Diversion $1,245,000 $ 1,390,000
C Permanent Stream Diversion $1,251,000 $1,398,000

-z-
The evaluation of sediment alternatives for south of U.S. Route 130 according to seven

criteria is summarized on Table 35; a comparison of alternatives is discussed below.

Overall Protection of Human Health and the Environment:

Sediment Alternative A will not be protective of human health and the environment.

Sediment Alternatives B and C will be equally protective.
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Compliance with ARARs:

Sediment Alternative A will not comply with ARARs, because West Stream surface water

exceeds New Jersey Surface Water Standards. Sediment Alternatives B and C will comply

with ARARs.

Balancing Criteria:

Sediment Alternatives B and C are equally effective with respect to long term effectiveness

and permanence. Both alternatives could achieve reduction of toxicity or volume though

treatment by the selected soil Alternative.

Sediment Alternative B is more easily implemented and more cost effective than Sediment

Alternative C.

4.6.4 Sediment North of U.S. Route 130 Alternatives:

Two alternatives were developed for the remediation of sediment north of Route 130.

These alternatives and their estimated costs are presented below:

Sediment Est. Cost Est. Cost
Alternative Title (1.000 ppnvl (500 ppm)

A No Action $ 170,000 $ 170,000
B Mechanical Dredging $1,959,000 $3,502,000

The evaluation of sediment alternatives for north of U.S. Route 130 according to seven

criteria is summarized on Table 36; a comparison of alternatives is discussed below.
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Overall Protection of Human Health ana the Environment:

Sediment Alternative A will not be protective of human health, but could be protective of

the environment as stated previously. Sediment Alternative B may not be protective of

the environment.

Compliance ith ARARs:
- j!

Sediment Alternative A will not comply with ARAR Sediment Alternative B will comply

with ARARs.

Balancing Lriteria:

Sediment Alternative B is more effective with respect to long term effectiveness and

p nanence. Alternative B could achieve reduction of toxicity or volume through

t reatment by soil Alternatives B through c. However, as stated previously, due to the

:omolexity of the stream systems, the potential recontamination from sources not related

co the Site, and the inherent risks of excavation, remediation is not fully justified.

O
O
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Table 1-1 5/12/93

ML Industries. Inc. Site
On-Site Soil Analyses

Sample
ID

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

Sample
Type

on-site

on-site

on-site

on-site

on-site

on-site

on-site

on-site

on-site

on-site

on-site

on-site

on-site

on-site

on-site

Sample
Date

9-12-88
9-12-88
9-12-88
9-12-88
9-12-88
9-12-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-12-88
9-12-88
9-14-88
9-14-88
9-14-88
9-14-88
9-12-88
9-12-88
9-14-88
9-14-88
9-14-88
9-14-88
8-17-89
8-17-89
11-1-90
11-1-90
9-13-88
9-13-88
9-13-88
9-13-88
9-12-88
9-12-88
9-12-88
9-12-88
8-17-89
11-1-90
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88

Laboratory
Number
T0050
T0051
T0054
T0055
T0058
T0059
T0185
T0186
T0062
T0063
T0181
T0182
T0189
T0190
T0066
T0067
T0173
T0174
T0175
T0176
T0070
T0071
T0169
T0170
T0171
T0172
19418
19419
L5955
15954
T0128
T0129
T0130
T0131
T0074
T0075
T0076
T0077
I9430
L5957
T0140
T0141
T0193
T0194
T0195
T0196

Sample
Depth(in)

0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
6-12

12-18
0-3
3-6
0-3
3-6
6-12

12-18
18-24
24-30
18-24
24-30
0-3
3-6
6-12

12-18
0-3
3-6
6-12

12-18
18-24
18-24
0-3
3-6
0-3
3-6
6-12

12-18

Lead concentration
(ppm dry weight)

21
12
19
15
25
16

153
45
29
18
60
30

100
26
22
16

634
756
131
83
33
25

7500
5910
5320
1820
22.3
45.3
118

34.5
333
172
68
34

1800
2040

R
R

891
18.1
572
120

1730
383

39
28

r~
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Table 1-1
(continued)

NL Industries, Inc. Site
On-Site Soil Analyses

5/12/93

Sample
ID

216

217

218

219

220

221

222

223

301
302
303
304
305
306
307
308
308

Sample
Type

on-site

on-site

on-site

on-site

on-site

on-site

on-site

on-site

on-site
on-site
on-site
on-site
on-site
on-site
on-site
on-site
on-site

Sample
Date

9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
8-17-89
8-17-89
8-17-89
8-17-89
8-17-89
8-17-89
11-1-90
11-1-90
11-1-90
9-14-88
9-14-88
9-14-88
9-14-88
8-17-89
8-17-89
11-1-90
11-1-90
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
8-17-89
8-17-89
11-1-90
11-1-90
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-14-88
9-13-88
9-12-88
9-13-88
9-12-88
9-13-88
9-13-88
9-13-88
9-13-88
9-12-88

Laboratory
Number
T0144
T0145
T0165
T0166
T0167
I9424
I9427
I9425
19428
19426
19429
L5960
L5970
L5962
T0197
T0198
T0199
T0200
I9420
19421
L5953
L5958
T0149
T0150
T0161
T0162
T0163
T0164
I9422
I9423
L5958
L5959
T0153
T0154
T0155
T0156
T0157
T0158
T0159
T0160
T0177
T0178
T0179
T0180
T0086
T0088
T0089
T0087
T0090
T0091
T0092
T0093
T0094

Sample
Depth(in)

0-3
3-6
0-3
3-6
6-12

12-18
12-18
18-24
18-24
24-30
24-30
12-18
18-24
24-30
0-3
3-6
6-12

12-18
18-24
24-30
18-24
24-30
0-3
3-6
0-3
3-6
6-12

12-18
18-24
24-30
18-24
24-30
0-3
3-6
6-12

12-18
0-3
3-6
6-12

12-18
0-3
3-6
6-12

12-18
0-2
0-2
0-2
0-2
0-2
0-2
0-2
0-2
0-2

Lead concentration
(ppm dry weight)

2080
165

12700
12300
6880
2940
246
231
102
302
173
101
298
672

9340
1620
4370

R
2.91
6.01
39.2
17.4
740
99

3590
2840

R
R

15.9
51.5
3.26
277

1580
793
117
49

4610
226
84

152
1220

170
56
20

401
44.2
72.1
238
367
845
119

1190
480

r

oo

Oxj
in
N>

Note: R - indicates data rejected based on data validation



Table 1-2 5/12/93

NL Industries, Inc. Site
Off-Site Soil Analyses

Sample
ID
1

1

2

3

4

5

6

7

8

9

10

11

11

12

13

14

15

16

17

Sample
Type

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

Sample
Date

9-16-88
9-16-88
9-16-88
9-16-88
9-16-88
9-16-88
9-16-88
9-16-88
9-16-88
9-16-88
9-16-88
9-16-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-12-88
9-12-88
9-12-88
9-12-88
9-15-88
9-15-88

Laboratory
Number
T0371
T0372
T0375
T0376
T0367
T0368
T0359
T0360
T0363
T0364
T0355
T0356
T0289
T0290
T0291
T0292
T0285
T0286
T0287
T0288
T0281
T0282
T0309
T0310
T0305
T0306
T0245
T0246
T0249
T0250
T0233
T0234
T0317
T0318
T0229
T0230
T0078
T0079
T0082
T0083
T0213
T0214

Sample
Depth(in)

0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
6-12

12-18
0-3
3-6
6-12

12-18
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6

Lead concentration
(ppm dry weight)

22.8
12.9
31.2
11.5
58.6
24.6
35.7
29.7

89
23.1
55.4
13.4
538

88.8
44.4

25
685
215
133

21.5
121

41.5
48.4
23.1
26.6
27.8
57.9
43.3
54.4
42.5
72.9
28.4
32.3
28.2
26.8
26.4
32.6
33.1
130
21

175
44.5

Zr
M

Oo

o
N]
01
( ,\



Table 1-2
(continued)

NL Industries, Inc. Site
Off-Site Soil Analyses

5/12/93

Sample
ID

18

19

20

21

22

24

25

26

27

28

29

30

31

32

33

34

35

36

Sample
Type

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

Sample
Date

9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-13-88
9-13-88
9-13-88
9-13-88
9-13-88
9-13-88
9-13-88
9-13-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-13-88
9-13-88
9-13-88
9-13-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-13-88
9-13-88

Laboratory
Number
T0321
T0322
T0329
T0330
T0325
T0326
T0205
T0206
T0201
T0202
T0112
T0113
T0120
T0121
T0122
T0123
T0116
T0117
T0333
T0334
T0335
T0336
T0209
T0210
T0104
T0105
T0108
T0109
T0241
T0242
T0217
T0218
T0237
T0238
T0221
T0222
T0225
T0226
T0341
T0342

Sample Lead concentration
Depth(in) (ppm dry weight)

0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
3-6
3-6
0-3
3-6
6-12

12-18
0-3
3-6
0-3
3-6
6-12

12-18
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6

46
29.2
45.3
29.5
88.4
38.1
41.2
40.3
46.3
50.8
367
132
307
317
244

80.6
68.4
62.8
206
226
142

59.8
275
106
161
103

81.6
74.4
77.9
78.2
48.1
21.5
32.7
32.6
30.9
31.6
22.9
25.7
40.9
40.2

Z
v-t

O
Oro

0
-vi
en
^



Table 1-2
(continued)

NL Industries, Inc. Site
Off-Site Soil Analyses

5/12/93

Sample
- ID

37

38

39

40

41

42

43

44

44A

45

46

47

48

49

50

Sample
Type

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

off-site

Sample
Date

9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
8-17-89
8-17-89
11-2-90
11-2-90
8-17-89
8-17-89
8-17-89
8-17-89
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88
9-15-88

Laboratory
Number
T0337
T0338
T0350
T0351
T0346
T0347
T0273
T0274
T0269
T0270
T0261
T0262
T0257
T0258
T0265
T0266
19416
19417
L5943
L5944
19412
19413
19414
19415
T0253
T0254
T0277
T0278
T0313
T0314
T0315
T0316
T0301
T0302
T0297
T0298
T0293
T0294

Sample
Depth(in)

0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
0-3
3-6
6-12

12-18
6-12
12-18
0-3
3-6
6-12

23-28
0-3
3-6
0-3
3-6
0-3
3-6
6-12

12-18
0-3
3-6
0-3
3-6
0-3
3-6

Lead concentration
(ppm dry weight)

74.7
68.6
72.1
71.1
48.2
43.1
106

98.1
145
134
175
167
221
199

1770
833

50.7
68.6
166

46.1
203

31.7
23.1
10.7
108
37
87
25

457
382

55.4
19.2

26
35
25
28
34
29

2

r-

oo
ro

0

01



Table 1-2
(continued)

NL Industries, Inc. Site
Off-Site Soil Analyses

5/12/93

Sample Sample
ID Type

51-59 Not Used

60 off-site

61 off-site

62 off-site

63 off-site

64 off-site

Sample
Date

11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90
11-2-90

Laboratory
Number

L5929
L5930
L5927
L5928
L5932
L5931
L5933
L5934
L5935
L5936
L5937
L5938
L5939
L5940
L5941
L5941
L5949
L5950
L5951
L5952
L5945
L5946
L5947
L5948

Sample
Depth(in)

0-3
3-6
6-12
12-18
0-3
3-6

6-12
12-18
0-3
0-3
3-6
3-6

6-12
6-12
12-18
12-18
0-3
3-6

6-12
12-18
0-3
3-6
6-12
12-18

Lead concentration
(ppm dry weight)

294
51.4

J 5.67
J 4.64

844
105

17.6
J 3.09

221
414
129

46.7
J 2.98
J 9.77
J 2.24
J 4.17

1110
353
131
35

1240
494

79.5
33.3

r.
M

oof\>

o
xi
(J!



Table 1-3 5/12/93

NL Industries, Inc. Site
Soil Supplemental Metal Analyses

Sample
ID
32
22
3
36
37
18
212
15

203
220
221
204
207
4

217
217Dup

Sample
Type

Off-site
Off-site
Off-site
Off-site
Off-site
Off-site
On-site
Off-site
On-site
On-site
On-site
On-site
On-site
Off-site
On-site
On-site

Coordinates
Horiz.-Vert.
7330-10490
8280-9710
9340-7380
9570-11400
10510-11450
8250-8900
8470-9120
7400-8890
8700-8360
9570-9610
8740-9750
8930-8370
9040-8560
10270-7440
9470-9400
9470-94008

Sample
Date

9/14/88
9/14/88
9/14/88
9/15/88
9/15/88
9/15/88
9/13/88
9/12/88
9/12/88
9/14/88
9/14/88
9/14/88
9/14/88
9/16/88
8/17/89
8/17/89

Laboratory
Number
T0217
T0201
T0359
T0341
T0337
T0321
T0128
T0078
T0058
T0161
T0153
T0185
T0189
T0363
19425
19428

Sample
Depth(in.)

0-3
0-3
0-3
0-3
0-3
0-3
0-3
0-3
0-3
0-3
0-3
0-3
0-3
0-3

18-24
18-24

Arsenic
(ppm)
5.69
6.31
1.65
3.68
5.63
2.15
6.68
9.63
4.45
11.8
11.6
3.90
2.72
3.03
2.78J
2.04J

Antimony
(ppm)
<20
<20
<20
<20
<20
<20
<20J
<20
<20
110
25

<20
<20
<20
0.6J

<3.0J

Cadmium Chromium
(ppm) (ppm)

<1 7.87
<1 5.86
<1 7.04
<1 5.64
<1 11.1
<1 6.08
<1 11.3
<1 6.26
<1 19.2

3.50 9.38
3.32 8.29
<1 7.47
<1 5.93
<1 10.5

Copper
(ppm)
6.83J
5.60J
3.25J
5.29J
10.1
4.06J
15.1
8.79
5.32J
16.4
24.2
5.00J
6.98J
4.34J

Selenium
(ppm)
<0.5J
<0.5J
<0.5J
<0.5J
<0.5J
<0.5J
<0.5J
<0.5J
<0.5J
<0.5J
<0.5J
<0.5J
<0.5J
<0.5J
<0.1J
<0.1J

Tin
(ppm)
<80
<80
<80
<80
<80
<80
<80
<80
<80
<80
<80
<80
<80
<80

Zinc
(ppm)
16.7
14.8
21.0
14.4
32.8
21.5
23.3
38.1
29.6
30.1
57.2
17.0
15.8
22.0

J - indicates that data is approximate.



Table 2-1 5/12/93

NL Industries, Inc. Site
Ground Water Elevations

Well
ID
1R

2R2
3R
4R
5R
6
7

8R
9R2
10

10R
11
12
13
14
15
16
17
18
19
20
21
AR
BR

CR2
HD
HS
ID
IS
JD
JS
KD
KS
LD
LS
MD
MS
ND
NS
OD
PD
PS
QD
QS
RD
RS
SD
SS

Screen
Lengths

FT
28.00
7.00

29.00
12.00
9.00

10.00
10.00
7.00
8.00

30.00
5.00

20.00
20.00
20.00
20.00
15.00
20.00
15.00
20.00
15.00
10.00
10.00
30.00
6.00
6.00

15.00
15.00
25.00
10.00
10.00
10.00
10.00
10.00
7.00
7.00
8.00
7.00

10.00
10.00
25.00
10.00
10.00
10.00
10.00
10.00
15.00
12.00
10.00

Top Of
Casing

FT MSL
15.26
11.08
16.04
16.74
11.97
14.17
13.04
18.49
18.67
15.66
14.02
11.19
12.81
11.59
11.39
11.32
10.79
9.31

12.04
13.04
10.54
10.60
13.33
10.82
17.90
18.67
18.77
17.18
17.35
14.02
13.89
13.64
12.45
12.83
12.68
10.31
11.77
12.29
13.24
13.38
12.86
12.19
11.08
12.13
15.56
15.78
13.39
12.70

Well
Depth

FT
32.00
22.10
34.79
23.89
18.96
23.50
49.38

110.90
67.70
72.42
71.24
53.99
78.18

110.00
4e.oo
22.00
54.00
21.00
54.00

120.82
69.02
75.40
35.00
38.85
33.55
41.50
26.44
35.41
15.50
27.44
17.00
27.47
17.78
18.71
13.05
19.69
12.11
24.20
16.85
37.15
29.75
21.11
22.95
15.73
36.03
22.00
28.96
16.77

8/15/88
Water

FT MSL

3.84
4.64
5.25
5.21

1.55

-4.49
-2.30

5.94
-2.05

5.78
5.37
5.48
5.48
6.81

6.56

6.49
6.56
5.20

4.02
5.34
5.04
4.89
5.40
6.43

5.64
5.69

6.18
6.46

10/27/88
Water

FT MSL
6.00
3.44
4.14
4.64
5.22
5.75
0.79

-13.51
-6.13
-3.49

5.79
-3.49

5.47
3.62
3.92
3.87
5.40

5.57
5.54
5.63
2.70
4.58
4.J3
3.79
3.82
4.84
4.86
5.33
6.09
6.54

5.43
4.33
7.33
5.54
5.59

12/23/88
Water

FT MSL
6.75
4.42
5.14
5.55
5.83
5.76
1.39

-13.10
-5.78
-3.21

6.33
-3.02

5.99
4.64
4.73
4.71
6.38
8.71
6.57
6.53
6.54
6.61
5.92
6.29
4.70
4.72
5.55
5.66
5.87
6.62
7.08

6.21
5.93
8.04
6.02
6.35

12/23/89
Water

FT MSL

-4 7
4.J6

5.37
5.58
6.02
1.38

-13.90
-6.12
-3.50

6.16
-3.30

-15.32
3.11
4.90

-0.68
3.85
5.75

5.78
4.60
4.65
4.65
6.14

6.19
6.15
6.16
6.25
5.66
6.08
4.45
4.49
5.31

5.59
6.40
6.86

5.82
4.80
7.93

6.10

11/2/90
Water

FT MSL
3.49

.46
4.89
5.30
5.87

-3.24
-13.43
-5.67
-2.20
-3.84
5.93
1.03

-14.75
3.99
4.30

-1.07
3.43
5.42

-18.45
-4.34
-1.76

5.52
4.02
4.09
4.07
5.52
7.67
5.58
5.55
6.70
5.77
4.89
5.32
3.95
4.21
4.95
5.07
5.38
6.18
6.65
4.60
5.57
4.51
7.50
5.53
5.76

12/12/90
Water

FT MSL
6.85
3.59
4.90
5.28
5.77
6.37
2.02

-6.94
-3.48

-2.16
6.04

-1.97
-7.71
4.51
4.88
0.27
4.11
5.58

-8.69
-2.42
-0.62

5.66
3.88
3.95
3.93
5.38
7.71
5.66
5.61
6.78
5.93
5.49
5.98
4.39
4.69
5.31
5.45
5.66
6.31
6.74

02
-.48
7.78
5.61
5.76

r̂-
^
0o

o
tfl
05

Note: FT MSL represents feet above/below mean sea level



• 
TaL --2 

NL Industries, Inc. Site 
Ground Water Quality Analyses - Numerical Wells 

5/12/93 

Sample 10 Well ID 

Sample Turbidity Antimony Arsenic Cadmium Chromium Copper Lead 
Date (NTU) Filtered (ppm) (ppm) (Ppm) (PPm) (PP"*) (ppm) 

Selenium 
(ppm) 

TOC 
(ppm) 

TOX 

(ppb) 

S04 Chloride 
(ppm) (ppm) 

Conductivity 
pH (umho/cm) 

19180 

T0012 

taoso 
J3e84 

L4719 

T0009 

19085 

T0007 

19086 

T0008 

19077 

19078 

TO010 

19181 

T0032 

19380 

L4713 

T0006 

19381 

L4718 

T0003 

19256 

19257 

TO011 

19182 

L4716 

J2621 

L4723 

i J2622 

12664 

J2623 

L2662 

J2619 

L266S 

J2620 

L2663 

L2661 

L4711 

L4715 

U712 

1R 

2R2 

2R2 

2R2 

2R2 

3R 

3R 

4R . 

4R 

6R 

5R 

6 

7 

7 

8R2 

9R2 

9R2 

10 

10 

10R 

11 

11 

11 

12 

12 

12 

13 

13 

14 

14 

IS 

15 

16 

16 

17 

17 

18 

19 
20 

21 

8/15/89 

8/17/88 

8/14/89 

11/14/89 

11/27/90 

8/16/88 

8/14/89 

8/16/88 

8/14/89 

8/16/88 

8/14/89 

8/14/89 

8/16/88 

8/16/88 

8/18/88 

8/15/89 

8/16/88 

8/17/89 

11/26/90 

8/15/88 

8/16/89 

8/16/89 

8/16/88 

8/15/89 

11/26«0 

10/16/89 

11/27/90 

10/16/89 

10/31/90 

10/16/89 

10/30/90 

10/17/89 

10/31/00 

10/17/89 

10/30/90 

10/30/90 

11/26/90 

11/26/90 

11/27/90 

30 

>90 

>90 

N/A 

N/A 

3 

18 

20 

4.8 

45 . 

>90 

>90 

12 

>90 

45 

N/A 

N/A 

>90 

N/A 

N/A 

63 

N/A 

N/A 

13 

27 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

8.7 

N/A 

N/A 

N/A 

10 

2.6 

N/A 

N/A 

N/A 

N/A 

<0.03 

N/A 

N/A 

<0.03 

N/A 

R<0.003 

N/A 

R<0.003 

N/A 

N/A 

<0.03 

N/A 

J<0.003 

N/A 

<0.003 

N/A 

<0.003 

N/A 

N/A 

<0.03 

' N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

R 

J18.2 

4.9 

4.57 

<0.001 

N/A 

0.001 

N/A 

0.001 

N/A 

N/A 

<0.001 

N/A 

<0.001 

N/A 

0.0035 

<0.001 

N/A 

0.003 

R 

<0.003 

<0.003 

0.002 

N/A 

0.0023 

J<0.001 

0.0027 

J<0.001 

0.002 

J<0.001 

0.002 

J<0.001 

0.002 

0.006 

0.002 

<0.002 

0.0041 

0.004 

0.003 

J0.003 

J0.002 

<0.010 

0.01 

0.005 

0.012 

J0.008 

0.047 

J0.015 

<0.001 

J0.001 

J0.002 

0.031 

0.023 

<0.001 

<0.001 

<0.003 

0.045 

0.041 

<0.003 

0.134 

0.210 

0.213 

<0.001 

<0.001 

J<0.001 

<0.003 

J<0.001 

0.003 

<0.001 

<0.003 

J<0.001 

<0.003 

<0.001 

<0.003 

<0.003 

<0.003 

<0.003 

<0.003 

N/A 

J0.008 

N/A 

N/A 

0.006 

• J0.002 

N/A 

0.013 

N/A 

0.012 

N/A 

N/A 

0.014 

N/A 

J0.003 

N/A 

<0.003 

0.010 

N/A 

0.005 

J0.005 

N/A 
N/A 

J0.001 

N/A 

J0.003 

<0.005 

R 

0.005 

R 

0.005 

R 

<0.005 

R 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

N/A 

<0.020 

N/A 

N/A 

<0.020 

N/A 

<0.020 

N/A 

. <0.02 

N/A 

•N/A 

0.113 

J0.012 

<0.020 

N/A 

0.028 

N/A 

0.042 

N/A 

N/A 

<0.020 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

J<0.005 

0.004 

J<0.001 

<0.05 

<0.005 

J0.01 

J0.007 

0.031 

J0.011 

JO.01 

J0.013 

0.01 

JO.008 

J<0.005 

J0.003 . 

R 

0.0014 

0.012 

R 

0.09 

JO.006 

R 

J<0.005 

J0.027 

R 

0.0023 

R 

0 0023 . 

R 

0.0034 

R 

0.0021 

R 

0.002 

R 

0.0026 

0.0061 

0.0045 

0.0011 

0.001 

N/A 

R 

N/A 

N/A 

<0.02 

N/A 

<o:o2 
N/A 

<0.02 

N/A 

N/A 

<0.02 

N/A 

<0.002 

N/A 

<0.02 

N/A 

R 

N/A 

N/A 

<0.002 

N/A 

N/A 

N/A 

N/A 

N/A 

-
N/A 

N/A 

116 

N/A 

N/A 

3 

N/A 

8 

N/A 

60 

N/A 

N/A 

7 

N/A 

3 

N/A 

10 

N/A 

22 

N/A 

N/A 

1 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

32.5 

N/A 

N/A 

<10 

N/A 

26.5 

N/A 

13 

N/A 

N/A 

<10 

N/A 

<10 

N/A 

<10 

N/A 

1750 

N/A 

N/A 

<10 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

2300 

3340 

5800 

6100 

2300 

147 

770 

553 

190 

283 

180 

240 

647 

490 

3 

J2 

<1 

284 

J170 

510 

2760 

1800 

4 

<1 

1 

3 

<1 

30 . 

30 

22 

15 

31 

27 

13 

10 

59 

4 

830 

51 

N/A 

150 

N/A 

N/A 

<1 

N/A 

5 

N/A 

31 

N/A 

N/A 

7 

N/A 

<1 

N/A 

5 

N/A 

170 

N/A 

N/A 

3 

N/A 

N/A 

. N/A 

N/A 

N/A-

N/A 

4.1 

6.6 

8.7 

N/A 

7.1 

3 8 . 
.3.1 

4.4 

,-•3.6 

•4.3 

3.8 

4.5 

4.2 

5.4 

4.7 

SO 

7.4 

4.9 

6.0 

7.2 

5.2 

5.7 

N/A 

8.0 

5.7 

8.1 

6.0 

4 2 

5.2 

5.1 

5.2 

4.7 

7.0 

5.6 

7.0 

5.1 

4.6 

8.9 

9.4 

9.0 

4400 

5500 

13000 

9700 

4200 

260 

270 

900 

650 

••' 8 0 0 

460 

600 

1000 

.V. 1200 

t ' - 80 
100 

100 

550 

» 440. 

.r. 1100 

4500 

4100 

• N/A 

5.2 

^ - ^ i 100 

75 

1000 

115 

100 

110 

100 

125 

100 

40 

100 

300 

100 

2100 

400 

NOTE: N/A - Not Analyzed 
J - Indicates data considered approximate based on data validation 
R - Indicates data rejected based on data validation 
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Table 2-3 5/12/93 

Sample ID 

T0004 

19249 

T0016 

19252 

T0040 

19238 

T0041 

19237 

T0025 

19241 

T0024 

19242 

T0022 

19245 

L2660 

T0023 

19243 

19244 

T0013 

19083 

T0028 

18081 

L2657 

T0029 

19079 

T0034 

19076 

T0037 

19075 

T0036 

19239 

T0001 

19240 

T0035 

T0026 

19247 

19246 

T0038 

19250 

19251 

L2656 

T0039 

19248 

Well ID 

BR 

BR 

CR2 

CR2 

HO 

HO 

HS 

HS 

ID 
ID 

JD 

JD 

KD 

KD 

KD 

KS 

KS 

KS 

LD 

LD 

MO 

MO 

MD 

MS 

MS 

ND 

ND 

NS 

NS 

OD 

OD 

PD 

PD 

QS 

RD 

RD 

RS 

SO 

SD 

SD 

SD 

ss 
SS 

Samp le 

Date 

8/16/88 

8/16/88 

8/1S/88 

8/16/88 

8/19/88 

8/16/88 

8/19/88 

8/16/88 

8/18/88 

8/16/88 

8/1S/88 

8/16/88 

8/18/88 

8/16/88 

10/29/90 

8/18/88 

8/16/88 

8/16/88 

8/17/88 

8/14/89 

8/18/88 

8/14/89 

10/30/90 

8/18/88 

8/14/89 

8/19/88 

8/14/89 

8/19/88 

8/14/89 

8/17/88 

8/16/89 

8/15/88 

8/16/89 

8/19/88 

8/17/88 

8/16/89 

8/16/89 

8/19/88 

8/16/89 

8/16/89 

10/30/90 

8/19/88 

8/16/89 

Turb id i t y An t imony 

(NTU) R I te red (ppm) 

1.S 

N/A 

>90 

N/A 

10 

>90 

>90 

>90 

12 

N/A 

44 

N/A 

>90 

N/A 

3.7 

> 9 0 ' 

N/A 

N/A 

>5 

2.7 

>90 

>90 

48 

46 

22 

22 

>90 

19 

>90 

49 

N/A 

20 

<5 

26 

>90 

N/A 

N/A 

>90 

N/A 

N/A 

>90 

81 

N/A 

NOTE: N/A - Not Analyzed 

B M ^ d i c a t e s data re jected based on data 

<0 .003 

N/A 

<0.003 

N/A 

0.005 

J<0 .03 

0.122 

J0.092 

J<0 .003 

N/A 

<0.03 

N/A 

J<0 .03 

N/A 

<0.03 

N/A 

N/A 

<0.03 

N/A 

<0.003 

N/A 

J<0 .003 

N/A 

<0.03 

N/A 

<0.03 

N/A 

<0.03 

N/A 

J<0 .003 

N/A 

<0.003 

<0.003 

N/A 

N/A 

<0.03 

N/A 

N/A 

N/A 

<0.03 

N/A 

Arsenic 

(ppm) 

•cO.OOl 

N/A 

<0.001 

N/A 

0.003 

N/A 

0.002 

N/A 

<0.001 

N/A 

0.001 

N/A 

R 

N/A 

0.021 

R 

N/A 

N/A 

0.002 

N/A 

R 

J<0.001 

JO.003 

<0.001 

N/A 

0.001 

N/A 

<0.001 

N/A 

0.002 

N/A 

0.017 

0.003 

0.002 

<0.001 

N/A 

N/A 

<001 

R 

N/A 

0.029 

0.020 

0.005 

NL Industries. Inc 

Ground Water Quality /Vnalysas -

Cadmium 
(ppm) 

0.015 

J<0.001 

<0.001 

J<0.001 

0.064 

J0.379 

J0.010 

J0.0063 

0.004 

J0.003 

0.103 

0.049 

0.291 

0.113 

0.103 

0.173 

0.079 

0.078 

J0.002 

0.002 

0.008 

J0.008 

0.005 

0.011 

J0.016 

J0.008 

0.006 

0.009 

0.004 

J0.002 

J<0 001 

JO 001 

J0.001 

0.007 

<0.001 

J<0.001 

J<0.001 

1.01 

0.963 

0.899 

0.997 

0 119 

J0.015 

Chromium 
(ppm) 

J0.002 

N/A 

0.010 

N/A 

0.013 

N/A 

J0.003 

N/A 

0.001 

N/A 

0.027 

J0.009 

0.246 

J0.081 

0.082 

0.060 

J0.016 

JO .015 

0.011 

N/A 

JO .005 

N/A 

<0.005 

J0.004 

N/A 

0.012 

N/A 

0.013 

N/A 

0.045 

J0.121 

J0.002 

N/A 

JO.003 

J0.003 

N/A 

N/A 

3.250 

J4.340 

J4.030 

366 

0.021 

J0.010 

va l ida t ion , J - Indicates results should be cons ide i jMMBc 

Copper 
(ppm) 

0.039 

N/A 

<0.020 

N/A 

0.040 

N/A 

0.024 

N/A 

<0.020 

N/A 

0.143 

J0062 

0.513 

JO. 152 

0.219 

J0.092 

J0.091 

<0.020 

N/A 

<0.020 

N/A 

<0.020 

N/A 

0.068 

N/A 

<0.020 

N/A 

<0.020 

N/A 

<0.020 

N/A 

<0.020 

<0.020 

N/A 

N/A 

384 

J4.680 

J4.360 

0.011 

N/A 

roximate 

Site 

Alphabetical 

J 

Lead 
(ppm) 

0.018 

0.005 

0.028 

0.006 

0.079 

0.009 

6.290 

4.400 

0.026 

0.011 

0.014 

0.003 

0.061 

0.019 

0.014 

3.130 

2.400 

2.350 

0.044 

0.024 

0.002 

0.005 

0.001 

0.198 

0.219 

0.064 

0.014 

0.045 

0.01 

0030 

0.003 

0039 

0.009 

0.090 

0.004 

0.001 

0.002 

0.294 

0.084 

0.06 

0.056 

0.086 

R 

Wells 

Selenium 
(ppm) 

<0.02 

N/A 

<0.002 

N/A 

<0.02* 

N/A 

<0.002 

N/A 

<0.02 

N/A 

<0.02 

N/A 

R 

N/A 

R 

N/A 

N/A 

<0.02 

N/A 

R 

N/A 

<0.02 

N/A 

<0.02 

N/A 

<0.02 

N/A 

<0.02 

N/A' 

<0.02 

N/A 

<0.002 

0.004 

N/A 

N/A 

R 

N/A 

N/A 

<002 

N/A 

TOC 
(ppm) 

6 

N/A 

7 

N/A 

9 

N/A 

12 

N/A 

1 

N/A 

8 

N/A 

8 

N/A 

28 

N/A 

N/A 

18 

N/A 

23 

N/A 

14 

N/A 

38 

N/A 

15 

N/A 

56 

N/A 

11 

N/A 

54 

4 

N/A 

N/A 

N/A 

N/A 

N/A 

91 

. N/A 

TOX 
(ppb) 

<10 

N/A 

<10 

N/A 

27 

N/A 

15 

N/A 

<10 

N/A 

IS 

N/A 

61 

N/A 

27.5 

N/A 

N/A 

<10 

N/A 

99.5 

N/A 

29 

N/A 

58 

N/A 

97.5 

N/A 

46 

N/A 

81.5 

N/A 

40 

<10 

N/A 

N/A 

235 

N/A 

' N/A 

73 

N/A 

S04 
(ppm) 

1100 

J89 

4 

J3 

1140 

J650 

84 

J69 

54 

J65 

741 

270 

8460 

2700 

5700 

3070 

1300 

1300 

170 

41 

" 1730 

570 

1400 

321 

N/A 

1580 

2000 

367 

200 

5630 

980 

1140 

J740 

328 

46 

J32 

J12 

N/A 

24000 

24000 

25000 

1090 

940 

Chloride 
(ppm) 

59 

N/A 

<1 

N/A 

18 

N/A 

3 

N/A 

<1 

N/A 

5 

N/A 

110 

N/A 

57 

N/A 

N/A 

<1 

N/A 

140 

N/A 

5 

N/A 

45 

N/A 

3 

N/A 

48 

N/A 

100 

N/A 

<1 

6 

N/A 

N/A 

N/A 

N/A 

N/A 

92 

N/A 

pH 

5.7 

4.1 

5.7 

5.7 

4.2 

10.0 

3.8 

4.4 

3.4 

4.0 

4.0 

3.6 

2.5 

3.4 

3.2 

2.9 

4.2 

N/A 

4.0 

3.5 

5.7 

4.9 

5.2 

4.0 

4.1 

3.4 

3.8 

3 6 

3.9 

4.0 

4.1 

5.6 

. 5.7 

4.2 

5.0 

5 9 

6.1 

3.7 

2.3 

N/A 

2.5 

4 1 

5.4 

i 

• 

Conductivity 
(umho/cm) 

2000 

310 

110 

130 

265 

12,500 

300 

220 

170 

170 

510 

700 

12,000 

500 

1000 

5000 

N/A 

N/A 

340 

120 

4000 

1400 

2800 

700 

700 

270 

3400 

710 

4800 

10.000 

2000 

2300 

1600 

335 

200 

240 

170 

20,000 

24,000 

N/A 

10,000 

3800 

1800 

i 
09Z0 200 I I N 



Table 2-4

NL Industries, Inc. Site
Ground Water Analyses - Radiologic Indicators - Numerical Wells

5/12/93

Sample ID
T0012
T5566
21471
T0009
T0007
T0008
T0010
T5556
T0032
T0006
21470
T0003
T5573
75574
T0011
81170
81171
81172
81169
81168
21469
21472
T0020
T0018
T0019
T0014
T0015
T0031
T0030
81173

Well ID
2R2
2R2
2R2
3R
4R
5R
7
7

9R2
10

10R
11
11

11-DUP
12
13
14
15
16
17
20
21

PW2
PW3
PW3
PW4
PW6
PW7
PW9

RINSE BLANK

Filtered
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Date
8/17/88
8/14/89
11/27/90
8/16/88
8/18/88
8/16/88
8/16/88
8/15/89
8/18/88
8/16/88
11/16/90
8/15/88
8/16/89
8/16/89
8/18/88
10/16/89
10/16/89
10/16/89
10/17/89
10/17/89
11/26/90
11/27/90
8/17/88
8/17/88
8/17/88
8/17/88
8/17/88
8/18/88
8/18/88
10/17/89

Gross Alpha
<20.0
<70.0
<10
<4.0
<3.0
<4.0
<6.0
<3.0
<0.9
<4.0
<4.0

<10.0
<40.0

<2.0
<1.0
<1.0
<1.0
<1.0

1.0V- 0.4
<2.0
<5.0
<3.0
<1.0

1.6V- 1.3
<1.0
<1.0
<1.0
<5.0
<7.0

Gross Beta
<90.0
<100.0

23 V- 1 1
9.0 +/- 3.5
13.0V- 8.0

<20.0
<20.0

<2.0
<10.0

9.8 +/- 1.5
<50.0

2.6V- 1.6
1.3 V- 0.2
6.2 W- 1.4
4.5V- 1.3
4.9 +/- 1.4
2.1 V-0.4
49 V- 2

240V- 10
<4.0

3.1 V- 1.4
3.4V- 1.7

<2.0
6.5 V- 1.7
4.8 V- 1/6
3. 9V- 7.0
1.8V- 1.0

Total Radium

3.6 V- 2.1

61.0+/-7.0
67.0 V- 8.0

NOTE: Units in pCi/l

V- - Represents the uncertainty of the value determined

oo



Table 2-5 5/12/93

NL Industries, Inc. Site
Ground Water Analyses - Radiologic Indicators - Alphabetical Wells

Sample ID
T0004
75562
T0016
T0040
75570
T0041
T0025
T0024
75569
T0022
75575
18994
T0023
75577
75576
T0013
T0028
75555
T0029
T0034
T0037
T0036
75557
T0001
75571
T0035
T0026
T0038
75564
75565
18998
T0039
75567
75568
T0005
T0021
T0033
T0002
81173
18999

Well ID
BR
BR

CR2
HD
HD
HS
ID
JD
JD
KD
KD
KD
KS
KS
KS
LD
MD
MD
MS
ND
NS
OD
OD
PD
PD
QS
RD
SD
SD
SD
SD
SS
SS

SS-DUP
BR(RB)
KD(RB)
ND(RB)
PD(RB)

RB
Fid. Blnk

Filtered

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X
X

Date
8/17/88
8/16/89
8/17/88
8/18/88
8/16/89
8/19/88
8/18/88
8/18/88
8/16/89
8/18/88
8/16/89
10/29/90
8/18/88
8/16/89
8/16/89
8/17/88
8/18/88
8/14/89
8/18/88
8/19/88
8/19/88
8/19/88
8/16/89
8/15/88
8/16/89
8/19/88
8/18/88
8/19/88
8/16/89
8/16/89
10/30/90
8/19/88
8/16/89
8/16/89
8/16/89
8/18/88
8/19/88
8/15/88
10/17/89
10/30/90

Gross Alpha
<8.0

3.6 W- 1.2
<1.0
<7.0

17.0+/- 12.0
<3.0
<1.0
<8.0
<4.0

•43.0 +/- 26.0
<60.0

57 +/- 21
<10.0
<20.0
<30.0
<4.0

<10.0
<5.0
<4.0

8.S+/-4.9
<3.0
<20.0
<40.0
<20.0
<7.0
<3.0
<3.0

260. W- 110.
570.0 +/- 180
530.0 +/- 180

13+/-10
<20.0
<20.0

<2.0
<3.0
<5.0
3.0

<7.0
<0.9

Gross Beta Total Rad^m
<••: :.0

3.8 «•: }

3
<i..:.o

30.0 +/- 3.0
9.3 +/- .0
7.1 +/- 1.9

<20.0
6.3 +/- 2.6

<100.0
<100.0

<20
<60.0
<40.0
<60.0

7.6 W- 3.7
<50.0

<2.0
<9.0

27.0 +/- 11.0
<10.0
<40.0

1 00.0 +/- 10.0
44.0 W- 29.0

10.0+/-3.0
6.0 +/- 2.9
7.7 W- 2.8

420. +/-210.
580.0 +/- 170.0
700.0 W- 180

21 +/- 5
<40.0

7.0 +/- 2.6
6.6 +/- 2.6

4.0 +/- 2.4
<4.0
<5.0

3.7 +/- 2.5
1.8+/-1.0

<2.0

r

oo

o
NJ
0^ro

NOTES:
Units in pCi/1
(RB) - Rinse Blank
+/- - Represents the uncertainty of the value determined
DUP - Duplicate sample



Table 2-6 5/12/93

NL Industries, Inc. Site
Suspended Solids Analyses' - Specific Radionuclides

Well ID:
Sample Date
RA-226

K-40

PB-210

U-234

U-235

U-238

TH-230

TH-232

TH-228

2R2
11/27/90

<1

<40

<20

<0.8

<0.4

<0.7

<3

<3

8.5 W- 3.9

KD
10/29/90

<1

<0.4

<6

—

<0.7

4.2 +/- 1.7

—

<0.9

<3

SD
10/30/90

1.3+/-0.5

1 5 +/- 2

14 W- 9

—

<2

<3

—

1 1 +/- 2

12+/- 3

Legend:

* - Solid phase retained from filtering ground water
through a 0.45 urn filter.

~ - Not analyzed
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Table 2-7 5/12/93

NL Industries, Inc. Site
Ground Water Analyses - Specific Radionuclides

Well ID: 2R2
Sample Date: 8/17/88

GR-A <20.o
GR-B <90.o

PB-210 <10.0
RA-226 <0.1
RA-228 LOW- 0.6

BE-7
K-40 1 4.0 W- 1.0

MN-54
CO-58
FE-59
CO-60
ZN-65
ZR-95

RU-103
RU-106

1-131
CS-134
CS-137
BA-140
CE-141
CE-144
TH-228 1.3W-0.4

U-234 3.4 W- 0.5

TH-230 .48+/-0.29

TH-232 <07
U-235 .14+/-0.1
U-238 3.2W-.04

2R2 2R2
8/14/89 11/27/90

<70 <10

<100 23W-10

<5 <4.0

<1 <1.0

<1

<40

<90 10 W- 0.1

<4

<4

<10

<4

<9

<5

<6

<30

<40

<4

<4

<20

<10

<40

<20 <50

24.0+/-40 9.5+/-1.1

38.0 +/- 14.0 <10

1 80.0 +/- 30.0 <10

<1.0 47W-26

22.0 W- 40 10 +/- 1

KS
8/16/89

<20

<40

<5

<1
1.7W-0.5

<30

<60

<3

<3

<8

<3

<7

<4

<4

<30

<20

<3

<3

<20

<10

<30

<6

1.3+/-0.2

28.0 +/- 3.0

<0.3

<0.1

1.1 +/-0.2

KS
8/16/89

<30.0

<60.0

<4.0

<1.0

1.3W-0.5

<40.0

<60.0

<3.0

<3.0

<8.0

<4.0

<7.0

<4.0

<5.0

<30.0

<30.0

<3.0

<4.0

<20.0

<10.0

<30.0

<6.0

1.5 W- 0.4

44.0+/-9.0

16.0 W- 7.0

<0.3

1.1 +/-0.4

KD KD
8/16/89 10/29/90

<60 57W-21

<100 <20

<6 <20

<1 <1.0

1.8W-0.6

<50.0

<40.0 10+/-1

<3.0

<4.0

<10.0

<3.0

<7.0

<5.0

<7.0

<30.0

<200.0

<3.0

<3.0

<50.0

<10.0

<20.0

<5.0 3.2 W- 1.4

2.3 W- 0.3

44. 0-tV- 11.0

<40 1.4+/-0.9

<0 1 0.06

2.1+/-0.3 1.2+/-0.2

RD SD
8/18/88 8/16/89

<3 570 W- 180

7.7 W- 2.8 580 W- 170

<10 5.6 W- 3.8

<0.1 <1

<0.8 <80

<40

5.3+/-0.1 60.6 W- 32.5

<3

<4

<10

<4

<8

<4

<5

<30

<30

<3

<4

<10

<10

<30

<2.0 70.2 +/- 7.0

<0.2 98.0 +/-40.0

1.1W-0.7 84.0 W- 15.0

72+/-0.57 69.0 W- 14.0

<0.8 3.6 W- 0.7

<0.1 100.0 W- 10.0

SD
8/16/89

530.0 +/- 180

700.0 W- 180

8.5 W- 3.6

<1.0

<0.8

<50.0

<90.0

<4.0

<5.0

<10.0

<5.0

<9.0

<5.0

<7.0

<40.0

<40.0

<5.0

<5.0

<20.0

<10.0

<40.0

29.0 W- 130

100.0 +/- 10.0

74. 0+/- 17.0

100.0 W- 20.0

4.3+/-0.6

100.0 +/- 100

SD
10/30/90

13W-10

21 W- 5

<10

10 +/- 1

130 W- 10

1 SOW- 10

4 +/- 0.5

110+/- 10

Note: Units in pCi/l
+/- = Represents the uncertainty of the value determined
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TABLE 2-8

NL Industries, Inc. Site
Ground Water Quality - Organic Analysis Summary

5/12/93

Well ID
2R2
9R2
10R
11
12
13
18
19
20
21
BR
KO
MD
OD
OS
OS
SS
SO

(1)

D

502/503
(1989)

NO
NA
NA
0

NA
NA
NA
NA
NA
NA
NA
NA
ND
NA
NA
NA
NA
D

EPA Analytical

At least one pa

latile Organics
601/602
(1990)

NA
NA
NA
D

NA
D
D

NA
NA
NA
D

ND
ND
ND
ND
ND
ND
D

8240
(1990)

D
ND
ND
D

ND
NA
NA
ND
D

ND
NA
NA
ND
NA
NA
NA
NA
D

Semi-Volatile
8270

(1990)

ND
ND
ND
ND
ND
NA
NA
ND
ND
ND
NA
NA
ND
NA
NA
NA
NA
D

Pest./PCBs
8080

(1990)
ND
ND
ND
ND
ND
NA
NA
ND
ND
ND
NA
NA
ND
NA
NA
NA
NA
ND

Method Identified

rameter above method detection limit for this well,
see Table V-12.

NA Not analyzed using this protocol.

ND No parameter tested by this method above method detection limit.
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Table 2-9 5/12/93

NL Industries, Inc. Site
Ground Water Quality - Detected Orqanics

Monitoring Wells

Parameter
Acetone
1,1,1-Trichloroethane
1,1-Dichloroethene
Chloroform
1 ,2-DibromcTiothane
Vinyl ChKn i j
Toluene
Ethylbenzene
m-Xylene
o-Xylene
1 ,3,5-Trimethylbenzene
1 ,2,4-Trimethylbenzene
Napthalene
1,1-Dichloroethane
Tetrachloroethene
1,2-Dichloropropane
N-Nitroso-di-n-propylamine
Bis(2-ethylhexyl)phthalate

2R2
(1989)

—
2.5u
2.5u
2.5u
2.5u
2.5u
2.5u
2.5u
2.5u
2.5u
2.5u
2.5u
2.5u
2.5u
2.5u
2.5u

--
—

(1990)

14
21
5u
5u
—

10u
5u
5u
5u
5u
--

10u
10u
5u
5u
5u

10u
10u

11
(1989)

~
4700
170
50u
50u
50u
5u
5u
5u
5u
5u
5u
5u
74

180
50u

—
—

(1990)

50u
2500
210
25u
50u
50u
5u
5u
5u
5u
5u
5u
5u
54

210
50u
10u
I0u

13
(1990)

—
O.Su
O.Su
O.Su

2J
O.Su
O.Su
O.Su
O.Su
O.Su
O.Su
O.Su
O.Su
O.Su
O.Su
O.Su

—
—

18
(1990)

—
O.Su
O.Su
O.Su
O.Su
O.Su
O.Su
O.Su
0.5u
O.Su
O.Su
O.Su
O.Su
0.5u
O.Su

0.5
--
--

20
(1990)

12
5u
5u
5u
—

10u
5u
5u
5u
5u
—

10u
10u
5u
5u
5u

lOu
10u

BR
(1989)

—
5u
5u
5u
5u
76
1.4
0.5
4.0
1.6
0.8
2.7
2.3
5u
5u
5u
--
--

SD
(1989)

—
O.Su
O.Su

2.7
O.Su
O.Su

1.3
0.5
0.9
0.6

0.5u
O.Su
O.Su
O.Su
O.Su
0.5u

--
--

(1990)

10u
O.Su
O.Su

7
O.Su
0.5u
1.8
0.6
2.3
0.8

1.0u
0.5

1.0u
O.Su
O.Su
O.Su

11
13

Note:
Units are in ppb.
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Table 2-10 5/12/93

NL Industries, Inc. Site
Ground Water Quality - Inorganic Priority Pollutant Analyses

Well ID:
Description:
Date:
Silver
Arsenic
Beryllium
Cadmium
Chromium
Copper
Mercury
Nickel
Lead
Antimony
Selenium
Zinc
Cyanide
Thallium

11
T0003
8/15/88

<0.01
R

0.003
0.134
0.005J
0.042

<0.0002
0.063
0.006J
<0.003

R
0.297
N/A

0.001

11 11-DUP JD
19256 19257 T0024

8/16/89 8/16/89 8/18/88
<0.01
0.001
0.007
0.103
0.027
0.143

<0.0002
0.1 4J 0.1 39J 0.099

0.014
<0.03
<0.02
0.603
<0.01
<0.001

JD ID
I9242 T0025

8/16/89 8/18/88

<0.01
<0.001
0.003
0.004
0.001J
<0.02
0.0006

0.064J <0.04
0.026J

<0.003J
<0.02
0.088

N/A
<0.001

SD
T0038
8/19/88
0.044

R
0.156
1.01
3.25
3.84

0.0003
1.93

0.294
<0.03

R
8.64

<0.01
0.003

SD SD-DUP QS
I9250 19251 T0035

8/16/89 8/16/89 8/19/88

0.037 0.034 <0.01
0.002
0.003
0.007
0.003J
<0.02

<0.0002
2.48 2.31 <0.04

0.090
<0.003
<0.002

9.69 9.11 0.018
<0.01
<0.001

Blank
8/17/88

<0.01
0.002
0.003
0.001
0.01

<0.02
<0.0002
<0.04
0.001
<0.03
<0.002
<0.01
<0.01
<0.001

Note:
J - Indicates data considered appropriate based on data validation
R - Indicates data rejected based on data validation
N/A - Not Analyzed
Units are in ppm.
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Table 2-11 5/12/93

NL Industries, Inc. Site
Ground Water Quality Analyses

Sample ID Well ID
T0020
19187
T0018
19184
T0019
T0014
19178
19179
T0015
19253
T0031
I9255
19185
T0030
I9082

PW2
PW2
PW3
PW3

PW3-DUP
PW4
PW4
PW5
PW6
PW6
PW7
PW7
PW8
PW9
PW9

Sample Turbidity Antimony
Date (NTU) Filtered (ppm)

8/17/88
8/15/89
8/17/88
8/15/89
8/17/88
8/17/88
8/15/89
8/15/89
8/17/88
8/16/89
8/18/88
8/16/89
8/15/89
8/18/88
8/14/89

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

<0.003
N/A

<0.003
N/A

<0.003
<0.003

N/A
N/A

<0.003
N/A

<0.003
N/A
N/A

<0.003
N/A

Arsenic
(ppm)

<0.001
N/A

0.002
N/A

0.003
0.006

N/A
N/A

<0.001
N/A

0.003
N/A
N/A

0.002
N/A

Cadmium Chromium
(ppm) (ppm)

J<0.001
<0.001

J<0.001
<0.001

J<0.001
<0.001
<0.001
<0.001

J<0.001
J<0.001
J<0.001
<0.001
<0.001
J0.003
0.002

0.011
N/A

J0.009
N/A

J0.005
0.013

N/A
N/A

0.012
N/A

J0.007
N/A
N/A

0.011
N/A

Copper
(ppm)

<0.020
N/A

J0.253
N/A

J0.056
<0.020

N/A
N/A

0.057
N/A

<0.020
N/A
N/A

0.045
N/A

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

Lead
(ppm)

0.022
<0.001

0.117
0.001
0.006
0.002

<0.001
<0.001

0.008
0.013
0.005
0.010

<0.001
0.004

<0.001

Selenium
(ppm)

<0.002
N/A

<0.002
N/A

<0.002
<0.002

N/A
N/A

<0.02
N/A

<0.02
N/A
N/A

<0.002
N/A

TOC
(ppm)

5
N/A
<1

N/A
4
5

N/A
N/A

2
N/A

5
N/A
N/A

3
N/A

TOX
(ppb)
<10
N/A
N/A
N/A
<10
<10
N/A
N/A
<10
N/A
<10
N/A
N/A
20.5
N/A

SO4 Chloride
(ppm) (ppm)

27
N/A

4
N/A

6
9.8

N/A
N/A

27
N/A
35

N/A
N/A

85
N/A

43
N/A

12
N/A

11
9

N/A
N/A

15
N/A
25

N/A
N/A

49
N/A

Conductivity
pH (umho/cm)
6.0
5.7
5.5
5.8
N/A
5.5
5.9
6.1
5.4
4.9
4.8
5.1
6.6
4.7
5.0

210
N/A
135
N/A
N/A
140
N/A
N/A
170
N/A
235
N/A
N/A
600
N/A

NOTE: N/A - Not Analyzed
RB - Rinse Blank
DUP - Duplicate Sample
R - Indicates data rejected based on data validation
J - Indicates results should be considered approximate
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fables
ML Industrie*, Inc. Site

Surface Water Quality Analyses

5/12/93

Sample*)
L26714
L213SO
L25715
126716
126717
L267W
L26719
L25720
L2S721
L26722
L26723
L25724
L2572S

J2811
J2612
J2618
J2617
J2616
J2«09
J2906
J2607
J2608
J2602
J2601
J2604
J2603
J2COO
J2697
J2805
J2824
J2810
J2616

T0043
T0043
T0044
T0046
T0046
T0047

T0 138
T0 124
T0136
T0126
T0134
T0 132
TOt 03
T0101

T0099

Note:

Location
10

EPA1
EPA2
EPA3
EPA4
EPA6
EPA8
EPA7
EPAS
EPAS
EPA10
EPA11
EPA12
EPA13

ES-1
ES-2
ES-3
ES-4
ES-5
ES-6
WS-1
WS-2
WS-3
VVS-4
WS-6
WS-6
WS-7
WS-8
WS-9
WS-11
WS-1 2
WS-1 6
WS-17

401
40 1
402
403
405
406

401
402
403
404

405
406
408
408

411

Sample Lead Antimony Arsenic Cadmium Chromium Copper Cyanide Zinc Tin
Date (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

12/11/90 0.012 <O.OS 0.0037 <0.003 <O.OOS 0.017 0.223
12/11/90 0.066 <O.OS 0.0034 <0.003 <O.OOS 0.017 <0.01 0.088
12/11/90 0.027 <0.05 0.004 <0.003 <0.006 0.01 0.19
12/11/90 0.024 <0.06 0.003 <0.003 <O.OOS 0.017 0.169
12/11/90 0.029 <0.06 0.0039 <0.003 <0.005 0.027 0.077
12/10/90 0.007 <0.06 0.0026 <0.003 <0.006 0.013 0.137
12/10/90 0.016 <O.OS 0.0043 <0.003 <0.005 0.019 0.066
12/10/90 0.012 <0.06 0.0037 <0.003 <0.006 0.008 0.139
12/10/90 0.011 <0.06 0.0032 <0.003 <0.006 <0.006 0.197
12/10/90 0.009 <0.06 0.0049 <0.003 <0.006 0.009 0.161
12/10/90 0.009 <0.06 0.0046 <0.003 <0.006 0.01 0.166
12/11/90 0.004 <O.OS 0.0022 <0.003 <O.OOS 0.007 0.069
12/12/90 0.206 <O.OS 0.0029 <0.003 <O.OOS 0.017 0.106

10/17/89 J.010
10/17/69 R
10/17/69 R
10/17/69 R
10/17/89 R
10/17/89 0.101
10/16/69 J.049
10/16/69 J.069
10/16/89 J.08S
10/16/89 J.064
10/16/89 0.313
10/16/89 J.078
10/16/69 0.408
10/16/89 0.414
10/16/89 1.27 J.079 0.06 0.014 0.016 0.039 J<.010 0.162 <.800
10/16/89 0.19
10/17/69 J2.200
10/17/69 0.244
10/17/89 J.418

8/19/88 0.098
8/19/88 0.114
8/19/88 1.24
8/19/88 0.263
8/19/88 0.025
8/19/88 0.011

9/13/88 0.1
9/13/88 1.06
9/13/88 0.088
9/13/68 2.18
9/13/86 0.021
9/13/88 0.0117
9/13/68 3
9/13/88 1.98
9/13/88 0.0232

SuHale Hardness Chloride
(ppm) (ppm ae CaCO3) (ppm)

Conductivity
pH (umhoe/cm)

Flow
SUM

210
130 69

170
160
73
62

100
180
280
240
240

66

600

100
57
73
30
19

170
170
180
170
230
240

1200
740
460

34
9

140
140

55

230
55

<25
<25
<25
<2S

<25
<25

<25
<25
<25
<25
<26
<25
<25
<25

<25

<25
<25

7.2
7.3
7.4
7.2
7.2
7.3

7
7.1

7.2
7.1

7
7

6.7

6.6

6.6
6.9

7.2
7.2
7.4

6

N/A
4
4

5.5
6

53
3.4

3.3
3

3.6
6.4

3.5
3.4

4.3

2200

450
120

120

260
110
430

416
420

520
680

700
3200
900

1200

220
130

340
360

low
low
low
low
low
low

high
high
high
high
high
high
high
high
high

Sample EPA2 was analyzed for organic compounds by EPA Methods 8080, 8240. 8270 and (or Phenolics.

All of the constituents that could be detected by these methods were lound to be below method detection limits.

R .

J .

N/A .

Indicates data rejected based on data validation

Indicates results should be considered approximate .

Not analyzed
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Table 4-1 5/12/93

NL Industries, Inc. Site
Surface Water Sediment Sample Analyses (400 Series)

Sample
ID

T0139
T0125
T0137
T0127
T0135
T0133
T0102
T0100
T0098

Location
ID
101
402
403
404
405
406
408
409
411

Sar i
r

9- -88
9- -88
9-U-88
9-13-88
9-13-88
9-13-88
9-13-88
9-13-88
9-13-88

Sample
Type

sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment
sediment

Lead
(ppm)

817
1640
3060
702

4350
<5

286
552

77.5

-2.r
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Table 4-2 5/12/93

NL Industries, Inc. Site
Surface Water Sediment Sample Analyses (ES Locations)

Sample ID
J3043
J3046
J3047
J3043
J3044
J3061
J3062
J3066
J3067
J3068
J3060
J3063
J3064
J3065
J3080
J3081
J3082
L5993
L5994
L5995
L5996
L5997
L5998
L5999
L6000
L6001
L6002
L6003
L6004
L6005
J3069
J3070

Location
ES-1 (0-3)

(3-6)
(6-8)

ES-2 (0-3)
(3-4)

ES-3 (0-3)
(3-6)

ES-4 (0-3)
(3-6)
(6-8)

ES-5 (0-3)
ES-6 (0-3)

(3-6)
(6-10)

ES-7 (0-3)
(3-6)

(6-11)
ES-1 0(0-6)

(6-12)
ES-1 1(0-6)

(6-12)
ES-1 2 (0-6)
ES-1 3 (0-6)

(6-12)
ES-1 4 (0-6)

(6-12)
ES-1 5 (0-6)

(6-12)
ES-1 6 (0-6)

(6-12)
DUP ES-2 (0-3)
DUPES-2 (3-5)

Date
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
11/1/90
11/1/90
11/1/90
11/1/90
11/1/90
11/1/90
11/1/90
11/1/90
11/1/90
11/1/90
11/1/90
11/1/90
11/1/90

10/17/89
10/17/89

Lead (ppm)
13.9
21.8
28.2

251.0
49.4
22.8
20.8

536.0
44.4

J38.3
J206.0

36.9
73.0

159.0
J628.0
J177.0
J39.7

192
15

57.3
4.51
4.99
2.27
1.31
151
218

24.6
25.9
249
16.2

J35.4
J15.3

Note: J indicates that data is considered approximate.
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Table 4-3 5/12/93

ML Industries, Inc. Site
Surface Water Sediment Sample Analyses (WS Locations)

Sample ID
J3039
J3040
J3041
J3042
J3032
J3033
J3034
J3035
J3091
J3092
J3093
J3094
J3051
J3052
J3053
J3054
J3025
J3026
J3027
J3028
J3059
J3074
J3075
J3076
J3077
J3036
J3037
J3038
L6006
J3029
J3030
J3031
L6008
L6010
J3055
J3056
J3057
J3058
J3098
J3099
J3100
L6012
L6014
J3048
J3049
J3050

Location
WS-1 (0-3)

(3-6)
(6-12)

(12-20)
WS-2 (0-3)

(3-6)
(6-12)

(12-15)
WS-3 (0-3)

(3-6)
(6-12)

(12-15)
WS-4 (0-3)

(3-6)
(6-12)

(12-18)
WS-5 (0-3)

(3-6)
(6-12)

(12-14)
WS-6 (0-3)
WS-7 (0-3)

(3-6)
(6-12)

(12-19)
WS-8 (0-3)

(3-6)
(6-9)

WS-8 (0-6)
WS-9 (0-3)

(3-6)
(6-9)

WS-9 (0-6)
(6-12)

WS-1 0(0-3)
(3-6)

(6-12)
(12-20)

WS-11 (0-3)
(3-6)

(6-10)
WS-11 (0-6)

(6-12)
WS-1 2 (0-3)

(3-6)
(6-10)

Date
10/16/89
10/16/89
10/16/89
10/16/89
10/16/89
10/16/89
10/16/89
10/16/89
10/16/89
10/16/89
10/16/89
10/16/89
10/17/89
10/17/89
10/17/89
10/17/89
10/16/89
10/16/89
10/16/89
10/16/89
10/17/89
10/16/89
10/17/89
10/17/89
10/17/89
10/16/89
10/16/89
10/16/89
11/1/90
10/16/89
10/16/89
10/16/89
12/12/90
12/12/90
10/17/89
10/17/89
10/17/89
10/17/89
10/16/89
10/16/89
10/16/89
11/1/90
11/1/90
10/17/89
10/17/89
10/17/89

Lead (ppm)
J 1350.0
J551.0
J225.0
J14.6

J2800.0
J542.0
J 180.0
J357.0
J816.0

J2220.0
J329.0

108.0
J 1970.0
J 1570.0
J400.0
J72.4

J1 350.0
J 1000.0

J72.5
18.5

J897.0
J 1870.0
J5540.0
J235.0

J8.6
J1310.0

490.0
19.6

2180
J6403.9

899.1
28.9
699

4.12
J2470.0
J247.0
J61.5
J13.9

J23700.0
59700.0

702.0
22400

532
J1 860.0

589.0
140.0

r~
M

oo

o
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Note: J indicates that data is considered approximate



Table 4-3 5/12/93
(Continued)

NL Industries, Inc. Site
Surface Water Sediment Sample Analyses (WS Locations)

Sample IO
J3083
J3084
J3085
J3086
L6016
L6017
L6017
J3087
J3088
J3089
J3090
J3071
J3072
J3073
L6019
L6020
J3078
J3079
L6021
L5969
J3095
J3096
J3097

Location
WS-13 (0-3)

(3-6)
(6-12)
(12-16)

WS-13 (0-6)
(6-12)
(12-18)

WS-14 (0-3)
(3-6)
(6-12)
(12-17)

WS-15 (0-3)
(3-6)
(6-8)

WS-15 (0-6)
(6-12)

WS-16 (0-3)
(3-5)

WS-16 (0-6)
(6-12)

WS-17 (0-3)
(3-6)
(6-9)

Date
10/17/89
10/17/89
10/17/89
10/17/89
11/1/90
11/1/90
11/1/90

10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
10/17/89
11/1/90
11/1/90
10/17/89
10/17/89
11/1/90
11/1/90

10/16/89
10/16/89
10/16/89

Lead (ppm)
J171.0
J50.0
J31.0

J9.6
134

10.3
2.45

J275.0
2870

145
8.7

J246.0
J 1380.0
J250.0

867
4240

J 1590.0
J 1600.0

642
558

J1 890.0
110

33.7

-z.
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Table 4-4 5/12/93

NL Industries, Inc. Site
Surface Water Sediment Sample Analyses (EPA Locations)

Sample
ID

EPA1

EPA2

EPA3
EPA4

EPA5

EPA6

EPA7

EPA8

EPA9

EPA10

EPA11

EPA 12

EPA13

Sample
Date

12-11-90
12-11-90
12-11-90
12-11-90
12-11-90
12-11-90
12-11-90
12-11-90
12-11-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-10-90
12-11-90
12-11-90
12-12-90

Laboratory
Number
L5970
L5971
L5972
L5973
L5974
L5975
L5976
L5977
L5978
L5979
L5980
L5981
L5982
L5983
L5984
L5985
L5986
L5987
L5988
L5989
L5990
L5991
L5992
L5963
L5964
L5965
L5966
L5967
L5968

Sample
Depth(in.)

0-6
6-12
0-6
6-12
0-6
0-6
6-12
0-6
6-12
0-6
6-12
12-18
0-6
6-12
12-18
0-6
6-12
0-6
6-12
12-18
0-6
6-12
12-18
0-6
6-12
12-18
0-6

6-12
0-6

Antimony
(ppm)
<29.4

20.0
44.8

<29.4
<15.6

54.3
34.1
53.0
25.6

<10.0
<8.60
<13.2
<27.8
<16.6
<9.60
<6.20
<5.90
<31.3
<21.7
<11.7
<9.25
<8.20
<8.20
<7.60
<6.85
<7.60
<6.65
<6.10

1300

Arsenic
(ppm)

34.0
35.5
63.3
31.1
15.7
90.8
64.7
14.8
17.3
9.80
16.7
24.7
35.7
32.0
22.1
4.14
2.09
68.1
45.2
21.9
17.2
18.4
18.5
39.4
28.9
10.3
1.35
1.55
235

Cadmium Chromium
(ppm) (ppm)

3.01
10.0
9.13
6.27
11.7
63.3
35.5
10.5
3.66
2.56
4.47
9.35
34.3
27.3
3.94
1.13
1.49
61.5
36.7
16.1
1.11

<0.492
<0.492

0.638
0.717
0.926

<0.399
0.717

37.3

57.6
46.0
35.9
34.9
145
114
559
290
83.6
51.6
104
174
186
118

7.17
10.5
144
108

52.3
45.6
33.9
31.6
38.5
37.9
53.8
20.7
42.9
31.7

Copper
(ppm)

25.5
42.8
74.8
34.9
43.0
160
107
366
165

58.1
40.2
107
163
176

81.3
7.23
12.6
159
114

51.3
29.0
21.7
20.3
26.8
25.8
35.1
15.9
6.62
131

Lead
(ppm)

101
587

1340
767
672

2870
1550
643
270
122

96.2
186

1030
779
170
13.1
7.76
1010
772
264

69.1
38.6
39.2
74.0
62.4
64.0
21.6
6.44

26800

Selenium
(ppm)
<1.76

<0.909
<2.50
<1.76

<0.938
2.38

<1.58
<3.00
<1.43

1.30
0.741
0.895
<1.67

1.51
2.06

<0.370
<0.353
<1.88
<1.30

<0.698
<0.556

0.639
0.853

<0.455
<0.411
<0.455
<0.400
<0.366

3.80

Zinc
(ppm)

471
553
236
143
464

1920
778

1340
595
383
459
827

1410
915
339

49.3
6.38
2920
1700
844
209
119
105
196
224
242

63.8
54.1
279

TOC
% w/w

3.95
0.25

23.50
13.78
7.10

13.15
11.69
15.33
12.74
3.59
2.51
3.86
8.18
6.61
4.15
0.24
0.77
7.94
7.35
1.70
3.04
8.29
4.18
2.90
3.42
2.81
0.83
0.94
8.81

PH
S.U.

6.6
6.7
6.0
5.9
6.9
7.1
6.8
7.2
7.0
5.7
6.5
5.6
7.1
7.1
6.7
6.3
6.2
7.1
6.8
6.7
6.6
5.5
5.5
6.5
6.4
6.0
6.1
5.9
5.6

t-zzo ^oo



Tables 5/12/93

NL Industries, Inc. Site
New Jersey Drinking Water MCLs

New Jersey MCL
HAZARDOUS CONTAMINANT toob)
Benzene 1
Carbon Tetrachloride 2
Chlordane 0.5
Chlorobenzene 4
Dichlorobenzene(s)

o- 600
m- 600
P-

1,2-Dichloroethane 2
1.1-Dichloroethylene 2
1.2-Dichloroethylene (cis and trans) 10
Ethylene Glycol
Formaldehyde
n-Hexane
Kerosene
Methyl Ethyl Ketone
Methylene Chloride 2
Polychlorinated biphenyls (PCBsXtotal) 0.5
Tetrachloroethylene 1
Trichlorobenzene(s) (1,2,4-Trichlorobenzene) 8
1,1,1-Trichloroethane 26
Trichloroethylene 1
Vinyl Chloride 2
Xylene(s) 44

VOLATILESfoprrrt
1,3-Dichlorobenzene 0.6
1,1-Dichloroethane
1,1-Dichloroethene 0.002
Ethylbenzene
Tetrachloroethene 0.001
Toluene

METALS topml
Antimony
Arsenic 0.05
Beryllium
Cadmium 0.01
Chloride 250
Chromium 0.05
Copper 1
Lead 0.015
Mercury 0.002
Nickel . —
Selenium 0.01
Silver 0.05
Sulfate 250
Thallium
Zinc 5

New Jersey has no established MCLs for these contaminants.



Table 6 5/12/93

NL Industries, Inc. Site
Soil Alternative A -Cost Estimate (1,3)

NO ACTION/INSTITUTIONAL CONTROLS

Item (2)__________________Quantity Units____Unit Cost Extended Cost____Total Cost
DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep. 1.00 LS $5,000.00 $5,000

Site Work
Clear and Grub 1.00 ACRE $8,000.00 $8,000
Fencing 6,000.00 LF $15.00 $90,000
Subtotal $103,000

TOTAL DIRECT CAPITAL COSTS: $103,000

INDIRECT CAPITAL COSTS
Contingency (25% +/-) $26,000
Engineering (15% W-) $15,000
Administration (5% +/-) $5,000

TOTAL INDIRECT CAPITAL COSTS: $46,000

TOTAL CAPITAL COSTS $149,000

ANNUAL MAINTENANCE COSTS
Inspections/Maintenance 1.00 LS $2,000.00 $2,000

TOTAL ANNUAL COSTS: $2,000
PRESENT WORTH (30 YR @ 5%): $30,400

TOTAL ESTIMATED REMEDIAL COST: $179,400

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and p=

O'Brian & Qere Engineers, Inc. professional experience. M

2. Line items provided to form budget cost only. o

3. The costs in this table were developed based upon o
the data currently available and several assumptions
necessary to evaluate the alternatives. Because of o
the incomplete nature of this data and the possibility x<
that actual conditions may vary considerably from
these base assumptions, these costs are not
necessarily indicative of the actual remediation
costs that will be incurred. These costs should only
be used for the comparison of technical alternatives.



Table 7 5/12/93

NL Industries, Inc. Site
Soil Alternative B (1000 pom) - Cost Estimate (1 ,5)

EXCAVATION/SOIL WASHING OF ALL SOILS/RETURN TREATED SOILS TO SITE/DISPOSAL

Item (2) Quantity
DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep. 1 00
Road Relocation 1 .00
Health and Safety Plan 1 .00
Erosion/Sediment/Dust Control 1 .00
Wooded Area Access 3.50
Treatability Testing 1 .00
Subtotal

Site Work
Excavating/Load (On-Site) 20,000.00
Excavating/Load (Off-Site) 1 ,000.00
Truck Haul (4) 24,100.00
Confirmational Sampling 25.00
Subtotal

On-Site Restoration (3)
Topsoil/Fill 16,000.00
Earthwork 19.00
Hydroseed 13.00
Wetlands Vegetation 6.00
Subtotal

Off-Site Restoration (3)
Topsoil/Fill 2.100.00
Earthwork 2.50
Wetlands Vegetation 2.50
Subtotal

Soil Washing/Disposal (4)
Soil Washing 24.100.00
Haul & Backfill Clean Soil 17,000.00
Solidify Fines 7.100.00
Haul Fines Off-Site 10,500.00
Dispose Fines Off-Site 1 0,500.00
Bench Scale/Full Scale Demonstration 1 .00
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% W-)
Engineering (15% +/-)
Administration (5% +/-)
Permitting
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS
ANNUAL MAINTENANCE COSTS
Cap Maintenance 1 .00
TOTAL ANNUAL COSTS
PRESENT WORTH (30 YR 9 5%)

TOTAL ESTIMATED REMEDIAL COST
Notes:

Unit*

LS
LS
LS
LS

ACRE
LS

CY
CY
CY
EA

CY
ACRE
ACRE
ACRE

CY
ACRE
ACRE

CY
CY
CY
CY
CY
LS

LS

1 . Cost estimate based on R.S. Means 1990 Construction Cost Data, and
O'Brien & Gere Engineers, Inc. professional experience.

2. Line item* provided to form budget cost only.
3. Restoration include* regrading excavated area* and

installation of 6 inches of topsoil to establish vegetation.
4. Includes 500 CY of stream sediment.

Unit Cost

$500,000.00

$35,000.00

$20,000.00

$50.000.00
$8,000.00

$150,000.00

$15.00

$15.00
$5.00

$100.00

$20.00

$5,000.00
$3.500.00

$15,000.00

$20.00
$5.000.00

$15,000.00

$200.00
$5.00

$100.00
$50.00

$100.00
$100.000.00

$5,000.00

Extended Cost Total Cost

$500,000

$35,000

$20,000

$50.000

$68,000
$150,000

$823,000

$300,000

$15,000

$120,500
$2,500

$438,000

$320.000

$95,000

$45,500
$90.000

$550,500

$42.000

$12.500

$37,500

$92.000

$4,820,000

$85.000

$710.000

$525.000

$1,050,000
$100.000

$7.290,000
$9.193,500

$2,298,000
$1 ,379,000

$460,000

$100,000

$4,237,000

$13,431.000

$5,000

$5.000
$77,000

$13.508,000

2

M

0
O
r\>
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5. The costs in this table were developed based upon the data currently
available and several assumptions necessary to evaluate the alternatives.
Because of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison ot
technical alternatives.



Tables 5/12/93 

NL Industrie*. Inc. Site 

Soil Alternatiw B(SOOpprfi)-Gbst Estimate(1,5) 

EXCAVATION/SOIL WASHING OF ALL SOILS/RETURN TREATED SOILS TO SITE/DISPOSAL 

Item (2) Quantity Unit* Unit Cost Extended Cost 

DIRECT CAPITAL COSTS 

Site Preparation 

Mobilization/Site Prep. 

Road Relocation 

Health and Safety Plan 

Erosion/Sediment/Dust Control 

Wooded Area Access 

Treatability Testing 

Subtotal 

Site Work 

Excavatino/Load (On-Site) 

Excavating/Load (Off-Site) 

Truck Haul (4) 

Confirmational Sampling 
Subtotal 

On-Site Restoration (3) 

Topsoil/Fill 

Earthwork 

Hydroseed 

Wetlands Vegetation 

Subtotal 

Off-Sile Restoration (3) 

Topsoil/RII 

Earthwork ' 

Wetlands Vegetation 

Subtotal 

Soil Washing/Disposal (4) 

Soil Washing 

Haul & Backfill With Clean Soil 

Solidify Rnos ^ 

Haul Fines Off-Site 

Dispose Fines Off-Site 

Bench Scale/Full Scale Demonstration 

Subtotal 

TOTAL DIRECT CAPITAL COSTS 

INDIRECT feAPITAL COSTS 

Contingency (2S4t W-) 

Engineering (15% W-) 

Administration (5% * t - ) 

Permitting 

TOTAL INDIRECT CAPnTAL COSTS 

TOTAL CAPITAL COSTS 

ANNUAL MAINtENANCE COSTS 
Cap Maintenance 
TOTAL ANNUAL COSTS 
PRESENT WORTH (30 YR 0 5H) 

1.00 

1.00 

1.00 

1.00* 

15.00 

1.00 

28,000.00 

1,800.00 

35.800.00 

33.00 

22.000.00 

27.00 

' 15.00 

12.00 

( • 

2.450.00 

)3.00 

3 00 

35.800.00 

25.000.00 

,10,800.00 

16.200.00 

16.200.00 

1.00 

\ LS 
\ • 

LS 
LS 

LS 

ACRE 

LS 

CY 

CY 

CY 

EA-

CY 

ACRE 

ACRE 

ACRE 

CY 

ACRE 

ACRE 

CY 

CY 

CY 

CY 

CY 

LS 

$500,000.00 

$35,000.00 

$20,000.00 

$50,000.00 

$8,000.00 

$150,000.00 

$15.00 

$15.00 

$5.00 

$100.00 

$20.00 

$5,000.00 

$3,500.00 

$15,000.00 

$20.00 

$5,000.00 

$15,000.00 

$200.00 

$5.00 (, 

$100.00 

$50.00 

$10000 

$100,000:00 

$500,000 

$35;000 

$20,000 

$50,000 

$120,000 

$150,000 

$420,000^ 

$27,000 

$179,000 V 

$3,300 

$440;000 

$135,000 

$52,500 

$180,000 

s ' '• 

$49,000 

$15,000 

$45,000 

$7,160,000 

$125,000 

$1,680,000 

$810,000 

$1,620,000* 

$100,660 

1.00 

TOTAL ESTIMATB} REMB3IAL COST 

Notes: ' '•' 
1. Cost estimate based on R.S. Mean* 1990 Construction Cost Data. 

^ t O'Brien & Gere Engineers.lnc^profesaional experience. 
2. Line item* provided'to form budget cost only. 

• 3. Restoration include* regrading excavated areas and 
installation of 6 inches of topaoti to establish vegetation. 

4. Include* 1,500 CY'of stream sediment. 

LS $5,000.00 

$3,329000 

$1,997:000 
$666,000 
$100,000 

-$5,000 

Total Cost 

$875,000 

$629,300 

$807,500 

$109,000 

$10,895,000 

$13,315,800 

r 

$6,092,000 

$19,408,000 

• I 

$5,000 
$77,000 

$19,485,000 

c 
K 

V / 

Cf5 

and 5. The cost* in this table were developed based upon the data currently 
available and severalassuniptions necessary to evaluate the alternatives. 
Because of the incomplete nature of this data and the possibility'that actual 
conditions may vary considerably from these base assumptions; these costs 
are not necessarily indicative of the actual remediation costs thai will ~ 
be incurred. These costs should only be usbd for cortiparison of 
technical alternatives. 



Tabla9 5/12/93

NL Industries, Inc. Site
Soil Alternative C (1.000 ppm) - Cost Estimate (1.5)

EXCAVATION/SOLIDIFICATION/STABILIZATION OF ALL SOILS/CONSOLIDATION ON-SITE

Item (2)
DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Road Relocation
Health and Safety Plan
Erosion/Sediment/Dust Control
Wooded Area Access
Treatability Testing
Subtotal

Site Work
Excavating/Load (On-Site)
Excavating/Load (Off-Site)
Truck Haul (4)
Confirmational Sampling
Subtotal

On-Site Restoration (3)
Topsoil/Fill
Earthwork
Hydroseed
Wetlands Vegetation
Subtotal

Off- Site Restoration (3)
Topsoil/Fill
Earthwork
Wetlands Vegetation
Subtotal

Solidification/Disposal (4)
Soil Treatment, On-Site
Haul On-Site
Subtotal

On_site Consolidation Area
Surface Prep/Cap Base Grading
Disposal Soil Grading (4)
40 mil VLDPE Geomembrane
Drainage Layer (6")
Root Zone Soil (24* Layer)
Topsoil (6* Layer)
Seed, Fertilize, and Mulch
Liner System
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% +/-)
Administration (5% «•/-)
Permitting
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS

ANNUAL MAINTENANCE COSTS
Cap Maintenance
TOTAL ANNUAL COSTS
PRESENT WORTH (30 YR @ 5%)

TOTAL ESTIMATED REMEDIAL COST
Note*:

Quantity

1.00
1.00
1.00
1.00
8.50
1.00

20,000.00
1 ,000.00

24,100.00
25.00

16,000.00
19.00
13.00
6.00

2,100.00
2.50
2.50

24,100.00
36,200.00

5,200.00
36,200.00
56,000.00

1,000.00
4,200.00
1 ,000.00

2.00
1.00

1.00

1 . Cost estimate based on R.S. Means 1900 Construction Cost Data, and
O'Brien & Sere Engineers, Inc. professional experience.

2. Line items provided to form budget cost only.
3. Restoration include* regrading excavated areas and

installation of a inches of topsoil to establish vegetation.
4. Includes 1 ,500 CY of stream sediment.

Units Unit Cost

LS $200,000.00
LS $35,000.00
LS $20,000.00
LS $50,000.00

ACRE $8,000.00
LS $50,000.00

CY $15.00
CY $15.00
CY $5.00
EA $100.00

CY $20.00
ACRE $5,000.00
ACRE $3,500.00
ACRE $15,000.00

CY $20.00
ACRE $5,000.00
ACRE $15,000.00

CY $100.00
CY $5.00

CY $5.00
CY $5.00
SF $1.00
CY $10.00
CY $15.00
CY $20.00

ACRE $5,000.00
LS $550,000.00

LS $5,000.00

Extended Cost Total Cost

$200,000
$35,000
$20,000
$50,000
$68,000
$50,000

$423,000

$300,000
$15,000

$120,500
$2,500

$438,000

$320,000
$95,000
$45,500
$90,000

$550,500

$42,000
$12,500
$37,500

$92,000

$2,410,000
$181,000

$2,591 ,000

$26,000
$181,000
$56,000
$10.000
$63.000
$20,000
$10,000

$550,000
$916,000

$5,010,500

$1 ,253.000
$752,000
$251,000
$100,000

$2,356,000
$7,367,000

$5,000
$5,000

$77,000
$7,444,OOC

5. The costs in this table were developed based upon the data currently
available and several assumptions necessary to evaluate the alternatives.

^
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Because of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.
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Table 10 

NL Industries, Inc. .Site 
Soil Alternative C (500 com) - Cost Estimate (1,5) 

EXCAVATION/SOLIDIFICATION/STABILIZATION OF ALL SOILS/CONSOLIDATION ON-SITE 

Item (2) 

DIRECT CAPITAL COSTS 
Site Preparation 
Moblllzation/Site Prep. 
Road Relocation 
Health and Safety Plan 
Erosion/Sediment/Dust Control 
Wooded Area Access 
Treatability Testing 
Subtotal 

Site Work 
Excavating/Load (On-Site) 
Excavating/Load (Off-Site) 
Truck Haul (4) 
Confirmational Sampling 
Subtotal 

On-Site Restoration (3) 
Topsoil/Fill 
Earthwork 
Hydroseed 
Wetlands Vegetation 
Subtotal. 

Off-Site Restoration (3) 
Topsoil/Fill 
Earthwork 
Wetlands Vegetation 
Subtotal 

SolidificationyDisposal (4) 
Soil Treatment, On-Site 
Haul On-Site . 
Subtotal 

On.site Consolidation Area 
Surface Prep/Cap Base Grading 
Disposal Soil Grading (4) 
40 mil VLDPE Geomembrane 
Drainage Layer (6*) 
Root Zone Soil (24' Layer) 
Topsoil (6* Layer) 
Seed, Fertilize, and Mulch 
Liner System 
Subtotal 
TOTAL DIRECT CAPITAL COS 1S 

INDIRECT CAPITAL COS 1S 
Contingency (25% •/-) 
Engineering (15% •/-) 
Administration (5%+/-) 
Permitting 
TOTAL INDIRECT CAPTTAL COSIS 

TOTAL CAPITAL COS IS 

ANNUAL MAINTENANCE COSTS 
Cap Maintenance 
TOTAL ANNUAL COS IS 
PRESENT WORTH (30 YR @> 5%) 

TOTAL ESTIMAI hD RB^EDIAL COST 

Quantity 

1.00 
1.00 
1.00 
1.00 

15.00 
1.00 

28,000.00 
1,800.00 

35,800.00 
33.00 

22,000.00 
27.00 
15.00 
12.00 

2.450.00 
3.00 
3.00 

35,800.00 
53.700.00 

9.500.00 
53.700.00 

100.000.00 
1.800.00 
7.500.00 
1.800.00 

2.00 
1.00 

1.00 

Units 

LS 
LS 
LS 
LS 

ACRE 
LS 

CY 
CY 
CY 
EA 

CY 
ACRE 
ACRE 
ACRE 

CY 
ACRE 
ACRE 

CY 
CY 

CY 
CY 
SF 
CY 
CY 
CY 

ACRE 
LS 

LS 

Unit Cost 

$200,000.00 
$35,000.00 
$20,000.00 
$50,000.00 
$8,000.00 

$50,000.00 

$15.00 
$15.00 
$5.00 

$100.00 

$20.00 
$5,000.00 
$3,500.00 

$15,000.00 

$20.00 
$5,000.00 

$15,000.00 

$100.00 
$5.00 

$5.00 
$5.00 
$1.00 

$10.00 
$15.00 
$20.00 

$5,000.00 
$600,000.00 

$5,000.00 

Extended Cost 

$200,000 
$35,000 
$20,000 . 
$50,000 

$120,000 
$50,000 

$420,000 
$27,000 

$179,000 
$3,300 

$440,000 
$135,000 
$52,500 

$180,000 

$49,000 
$15,000 
$45,000 

$3,580,000 
$268,500 

$47,500 
$268,500 
$100,000 
$18,000 

$112,500 
$36,000 
$10,000 

$600,000 

$1,765,000 
$1,059,000 

$353,000 
$100,000 

$5,000 

5/12/93 

Total Cost 

$475,000 

$629,300 

$807,500 

$109,000 

$3,848,500 

. 

$1,192,500 
$7,061,800 

$3,277,000 
$10,339,000 

$5,000 
$77,000 

$10,416,000 

^ -
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Notes: 
1. Cost estimate based on R.S. Mean* 1990 Construction Cost Data, and 

O'Brien & Gere Engineer*. Inc. professional experience. 
2. Line item* provided to <orm budget cost only. 
3. Restoration include* regrading excavated area* and 

installation of 6 Inches of top*oil to establish vegetation. 
4. Include* 1.500 CY of •tream*edlment. 

S. The costs in this table were developed based upon the data currently 
available and several assumptions necessary to evaluate the alternatives. 
Because of the incomplete nature of this data and the possibility that actual 
condition* may vary considerably from these base assumptions, these costs 
are not necessarily indicatrae of the actutU remediation costs that will 
be incurred. These costs should only be used for comparison of 
technical alternatives. 



Table 11
ML Industries, Inc. Site

Soil Alternative D (1000 ppm) - Cost Estimate (1,5)

5/12/93

EXCAVATION/SOIL WASHING OF HAZARDOUS SOILS/ON-SITE CONSOLIDATION/DISPOSAL
Item (2)

DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Road Relocation
Health and Safety Plan
Erosion/Sediment/Dust Control
Wooded Area Access
Treatability Testing
Subtotal

Site Work
Excavating/Load (On-Site)
Excavating/Load (Off-Site)
Truck Haul (4)
Confirmational Sampling
Subtotal

On-Site Restoration (3)
Top soil/Fill
Earthwork
Hydroseed
Wetlands Vegetation
Subtotal

Off-Site Restoration (3)
Topsoil/Fill
Earthwork
Wetlands Vegetation
Subtotal

On-Site Consolidation Pile
Surface Prep/Cap Base Grading
Disposal Soil Grading (4)
40 mil VLDPE Geomembrane
Drainage Layer (6*)
Root Zone Soil (24* Layer)
Topsoil (6* layer)
Seed, Fertilize, and Mulch
Liner System
Subtotal

Soil Washing/Disposal
Soil Washing
Haul & Backfill Clean Soil
Solidify Fines
Haul Fines Off-Site
Dispose Fines Off-Site
Haul Off-Site
Disposal Off-Site
Bench Scale/Full Scale Demonstration
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% W-)
Engineering (15% +/-)
Administration (5% +/-)
Permitting
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS
ANNUAL MAINTENANCE COSTS
Cap Maintenance
TOTAL ANNUAL COSTS
PRESENT WORTH (30 YR 9 5H)

TOTAL ESTIMATED REMEDIAL COST
Notes:

Quantity

1.00
1.00
1.00
1.00
8.50
1.00

20.000.00
1 ,000.00

24,100.00
25.00

16,000.00
19.00
13.00
6.00

2,100.00
2.50
2.50

5.200.00
14,100.00
56,000.00

1 ,000.00
4,200.00
1 ,000.00

1.30
1.00

5,000.00
3,500.00
1,500.00
2.300.00
2.300.00
5.000.00
5.000.00

1.00

1.00

Unit*

LS
LS
LS
LS

ACRE
LS

CY
CY
CY
EA

CY
ACRE
ACRE
ACRE

CY
ACRE
ACRE

CY
CY
SF
CY
CY
CY

ACRE
LS

CY
CY
CY
CY
CY
CY
CY
LS

LS

1. Coet estimate based on RS. Means 1990 Construction Cost Data, and
O'Brlen 4 Sere Engineers, Inc. professional experience.

2. Line Items provided to form budget oosl on»y.
3. Rsstoration Includes regradlno, excavated areas and

installation of 6 Inches of topsoil to establish vegetation.
4. Includes 600 CY of stream sediment

Unit Cost

$500.000.00
$35,000.00
$20.000.00
$50.000.00
$8,000.00

$150.000.00

$15.00
$15.00

$5.00
$100.00

$20.00
$5,000.00
$3.500.00

$15,000.00

$20.00
$5,000.00

$15.000.00

$5.00
$5.00
$1.00

$10.00
$15.00
$20.00

$5,000.00
$550,000.00

$200.00
$5.00

$100.00
$50.00

$100.00
$50.00

$285.00
$100,000.00

$5,000.00

Extended Cost

$500,000
$35,000
$20,000
$50.000
$68.000

$150.000

$300.000

$15,000
$120.500

$2.500

$320,000

$95.000

$45.500

$90.000

$42.000

$12.500
$37,500

$26,000
$70,500
$56.000
$10,000
$63,000
$20.000
$6.500

$550,000

$1,000.000

$17.500

$150,000
$115.000
$230.000
$250.000

$1.425.000
$100.000

$1,498,000
$899,000
$300.000
$100,000

$5,000

Total Cost

$823.000

$438.000

$550.500

$92,000

$802.000

$3.287,500
$5.993.000

$2.797.000
$8.790.000

$5.000
$77.000

$8.867,000

5. The costs in this table were developed based upon the data currently
available and several assumptions necessary to evaluate the alternatives.
Because of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, tttsse costs
are not necessarily indicative of the actual remediation costs mat will
be Incurred. Theee eoste should only be used lor comparison of tschnical alternatives.
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Item (2) 

Table 12 

.NL Industries, Inc. Site 

Soil Alternative D fSOO ppm) - Cost Estimate n .5) 

EXCAVATION/SOIL WASHING OF HAZARDOUS SOIL/ON-SITE CONSOLIDATION/DISPOSAL 

Quantity ' Unit* Unit Cost Extended Cost 

5/12/93 

Total Cost 

DIRECT CAPITAL COSTS 

Site Preparation 

Mobilization/Site Ifrep. 

Road Relocation 

Health and Safety Plan 

Erosion/Sediment/Oust Control 

Wooded /krea Access 

Treatability Testing 

Subtotal 

Site Work 

Excavating/Load (On-Site) 

Excavating/Load (Off-Site) 

Truck Haul (4) 

Confirmational Sampling 

Subtotal 

On-Site Restoration (3) 

Topsoil/Fill 

Earthwork 

Hydroseed 

Wetlands Vegetation 
Subtotal 

Off-Site Restoration (3) 

Topsoil/Fill 

Earthwork 

Wetlands Vegetation 

Subtotal 

On-Site Consolidation RIe 

Surface Prep/Cap Base Grading 

Disposal Soil Grading (4) 

40 mil VLDPE Geomembrane 

Drainage Layer (6') ^ 

Root Zone Soil (24* Layer) 

Topsoil (6* layer) 

Seed, Fertilize, and Mulch 

Liner System 

Subtotal 

Soil Washing/Disposal 

Soil Washing 

Haul & Backfill With Clean Soil 

Solidify Fmes 

Haul Rnes Off-Site 

Dispose Ftnes Off-Site 

Haul Off-Site 

Disposal Off-Site 

Bench Scale/Full Scale Demonstration 

Subtotal 
TOTAL DIRECT CAPITAL COSTS 

INDIRECT CAPITAL COSTS 

Contingency (25% */-) 
Engineering (15% */ - ) 

Administration (5% W-) 

Permitting 

TOTAL INDIRECT CAPITAL COSTS 

TOTAL CAPITAL COSTS 

ANNUAL MAINTENANCE COSTS 

Cap Maintenance 
TOTAL ANNUAL COSTS 
PRESEI4T WORTH (30 YR 9 5H) 

TOTAL ESTIMATED REMHJIAL COST 
NotM: 

1. Cost Mtknatt boMd oh R.S. H««n« 1880 Conitructkxi Cod Data. < 
O'Brltn & Q*r* EnglDMf*, bio. prolMtional •xpariano*. 

2. Un* iMim providwi to form budget 00*1 only. 
3. Rmtoradon indudo* rvgradkifl •xoavaMd aroai and 

InitaUation o< 0 Ind iM o* «opM« to n u M M i v*g*laDan. 
4. IndudM 1,600 CY of t t r u m M d k n t n t 

1.00 

1.00 

1.00 

1.00 

15.00 

1.00 

28,000.00 

1.800.00 

35,800.00 

33.00 

22,000.00 

27.00 

15.00 

12.00 
1 

2,450.00 

3.00 

3.00 

7,400.00 

25,800.00 

79.000.00 

1.400.00 

5,800.00 

1,400.00 

1.80 

1.00 

5.000.00 

3,500.00 

1,500.00 

2.300.00 

2,300.00 

5,000.00 

5.000.00 

1.00 

LS 

LS 

LS 

LS 

ACRE 

LS 

GY 

CY 

CY 

EA 

CY 
ACRE 

ACRE 

ACRE 

GY 

ACRE 

ACRE 

CY 

CY 

SF 

CY 

CY 

CY 

ACRE 

LS 

CY 

GY 

CY 

CY 

CY 

CY 

CY 

LS 

$500,000.00 

$35,000.00 

. $20,000.00 

$50,000.00 

$8,000.00 

$150,000.00 

$15.00 

$15.00 

$5.00 

$100.00 

$20.00 

$5,000.00 

$3;500.00 

$15,000.00 

$20.00 

$5,000.00 

$15,000.00 

$5.00 

$5.00 

$1.00 

$10.00 

$15.00 

$20.00 

$5,000.00 

$550,000.00 

$200.00 

$5.00 

$100.00 

$50.00 

$100.00 

$50.00 

$285.00 

IWSO.OOO.OO 

$500,000 

$35,000 

$20,000 

$50,000 

$120,000 

$150,000 

$420,000 

$27,000 

$179,000 

$3,300 

$440,000 

$135,000 

$52,500 

$180,000 

$49,000 

$15,000 

$45,000 

$37,000 

$129,000 

$79,000 

$14,000 

$87,000 

$28,000 

$9,000 

$550,000 

$1,000,000 

$17,500 

$150,000 

$115,000 

$230,000 

$250,000 

$1,425,000 

$550,000 

1.00 LS $5,000.00 

$1,773,000 

$1,064,000 

$355,000 
$100,000 

$5,000 

$875,000 

$629,300 

$807,500 

$109,000 

$933,000 

$3,737,500 

$7,091,300 

$3,292,000 

$10,383,300 

$5,000 
$77,000 

$10,460,300 ^ 

r 

o 
o 
ro 

. o 

00 

^ ^ 

S.^Th* costs in this tabis wers devsioped based upon ihs data currently 
availabis and sevsrai assumptions nscsssary to evaluate the alternatives. 
Because of the incomplete nature of this data and the possibility that actual 
conditions may vary consldsrabty from these base assumptions, these costs 
are not necessarily indtoatlve of the actual remediation costs that witl 
be incurred. These costs should only be used tor comparison ol technical alternatwes. 



Table 13
NL Industries, Inc. Site

Soil Alternative E (1000 ppm) - Cost Estimate (1.5)

5/12/93

EXCAVATION/ON-SITE SOLIDIFICATION/STABILIZATION OF HAZARDOUS SOILS/DISPOSAL
Item (2)

DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Road Relocation
Health and Safety Plan
Erosion/Sediment/Dust Control
Wooded Area Access
Treatability Testing
Subtotal

Site Work
Excavating/Load (On-Site)
Excavating/Load (Off-Site)
Truck Haul (4)
Confirmational Sampling
Subtotal

On-Site Restoration (3)
Topsoil/Fill
Earthwork
Hydroseed
Wetlands Vegetation
Subtotal

Off-Site Restoration (3)
Topsoil/Fill
Earthwork
Wetlands Vegetation
Subtotal

Solidification/Disposal
Soil Treatment (4)
Haul Offsite, Treated Soil
Dispose Offsite, Hazardous, Untreated
Dispose Offsite, Hazardous, Untreated
Dispose Offsite, Treated Soil
Subtotal

On-Site Consolidation Area
Surface Prep/Cap Base Grading
Disposal Soil Grading (4)
40 mil VLDPE Geomembrane
Drainage Layer (6")
Root Zone Soil (24* Layer)
Topsoil (6") Layer
Seed, Fertilize, and Mulch
Liner System
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% */-)
Administration (5% */-)
Permitting
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS
ANNUAL MAINTENANCE COSTS
Cap Maintenance
TOTAL ANNUAL COSTS
PRESENT WORTH (30 YR @ 5%)

TOTAL ESTIMATED REMEDIAL COST
Notes:

Quantity

1.00
1.00
1.00
1.00
8.50
1.00

20,000.00
1,000.00

24,100.00
25.00

16,000.00
19.00
13.00
6.00

2,100.00
2.50
2.50

5,000.00
7,500.00
5,000.00
5,000.00
7,500.00

5,200.00
14,100.00
56,000.00

1 ,000.00
4,200.00
1 ,000.00

1.30
1.00

1.00

1 . Cost estimate based on R.S. Means 1990 Construction Cost Data, and
O'Brien & Qere Engineers, Inc. professional experience.

2. Line items provided to form budget cost only.
3. Restoration includes rograding excavated areas and

installation of 6 Inches of topsoil to establish vegetation.
4. Includes 600 CY of stream sediment.

Units Unit Cost

LS $200,000.00
LS $35,000.00
LS $20,000.00
LS $50,000.00

ACRE $8,000.00
LS 50,000.00

CY $15.00
CY $15.00
CY $5.00
EA $100.00

CY $20.00
ACRE $5,000.00
ACRE $3,500.00
ACRE $15,000.00

CY $20.00
ACRE $5,000.00
ACRE $15,000.00

CY $100.00
CY $50.00
CY $50.00
CY $285.00
CY $100.00

CY $5.00
CY $5.00
SF $1.00
CY $10.00
CY $15.00
CY $20.00

ACRE $5,000.00
LS $550,000.00

LS $5,000.00

Extended Cost

$200,000
$35,000
$20,000
$50,000
$68,000
$50,000

$300,000
$15,000

$1 20,500
$2,500

$320,000
$95,000
$45,500
$90,000

$42,000
$12,500
$37,500

$500,000
$375,000
$250,000

$1 ,425,000
$750,000

$26,000
$70,500
$56,000
$10,000
$63,000
$20,000
$6,500

$550,000

$1,401,000
$841,000
$280,000
$100,000

$5,000

Total Cost

$423,000

$438,000

$550,500

$92,000

$3,300,000

$802,000
$5,605.500

$2,622,000
$8,228,000

$5,000
$77,000

$8,305,000

5. The costs in this table were developed based upon the data currently
available and several assumptions necessary to evaluate the alternatives
Because of the incomplete nature of this data and the possibility that acti
conditions may vary considerably from these base assumptions, these c«
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.
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Table 14 
NL Industries, Inc. Site 

Soil Alternative E (500 ppm) - Cost Estimate (1.5) 

5/12/93 

EXCAVATION/ON-SITE SOLIDIFICATION/STABILIZATION OF HAZARDOUS SOILS/DISPOSAL 

Item (2) 

DIRECT CAPITAL COSTS 
Site Preparation 

Mobilization/Site Prep. 
Road Relocation 
Health and Safety Plan 

• Erosion/Sediment/Dust Control 
Wooded Area Access 
Treatability Testing 
Subtotal 

Site Work 
Excavating/Load (On-Site) 
Excavating/Load (Off-Site) 
Truck Haul 
Confirmational Sampling 
Subtotal 

On-Site Restoration (3) 
Topsoil/Fill 
Earthwork 
Hydroseed 
Wetlands Vegetation 
Subtotal 

Off-Site Restoration (3) 
Topsoil/Fill 
Earthwork 
Wetlands Vegetation 
Subtotal 

Solidification/Disposal 
Soil Treatment 
Haul.Offsite. Treated Soil 
Haul Offsite, Hazardous, Untreated 
Dispose Offsite, Hazardous, Untreated 
Dispose Offsite, Treated Soil 
Sut}total 

On-Site Consolidation Area 
Surface Prep/Cap Base Grading 
Disposal Soil Grading (4) 
40 mil VLDPE Geomembrane 
Drainage Layer (6 ' ) 
Root Zone Soill (24') 
Topsoil ( 6 ' Layer) 
Seed, Fertilize, and Mulch 
Liner System 
Subtotal 
TOTAL DIRECT CAPITAL COSTS 

INDIRECT CAPITAL COSTS 
Contingency (25% • / - ) 
Engineering (15% • / - ) 
Administration (5% «/-) 
Permitting 
TOTAL INDIRECT CAPfTAL COS'IS 

TOTAL CAPfTAL COSTS 
ANNUAL MAINTENANCE COSTS 

Cap Maintenance 
TOTAL ANNUAL COSTS 
PRESENT WORTH (30 YR @ 5%) 

TOTAL ESTIMATED REMEDIAL COST 

Quantity 

1.00 
1.00 
1.00 
1.00 

15.00 
1.00. 

28,000.00 
1,800.00 

35,800.00 
33.00 

22,000.00 
27.00 
15.00 
12.00 

2,450.00 
3.00 
3.00 

5,000.00 
7,500.00 
5,000.00 
5,000.00 
7,500.00 

7,400.00 
25,800.00 

7,900.00 
1,400.00 
5,800.00 
1,400.00 

1.80 
1.00 

, 

1.00 

Notes: 
1. Cost estimate based on R.S. Mean* 1990 Construction Cost Data, and O'Brien & Qera Engineer*, Inc. profe*«ional experience. 
2. Line item* provided to form budget co*t only. 
3. Restoration include* regrading excavated area* and 

installation of a Inche* of top*att to *«tabU*<i vegeUtlon. 

Units 

LS 
LS 
LS 
LS 

ACRE 
LS 

CY 
CY 
CY 
EA 

CY 
ACRE 
ACRE 
ACRE 

CY 
ACRE 
ACRE 

CY 
CY 
CY 
CY 
CY 

CY 
CY 
SF 
CY 
CY 
CY 

ACRE 
LS 

LS 

5. The costs 

Unit Cost 

$200,000.00 
$35,000.00 
$20,000.00 
$50,000.00 

$8,000.00 
$50,000.00 

$15.00 
$15.00 

$5.00 
$100.00 

$20.00 
$5,000.00 
$3,500.00 

$15,000.00 

$20.00 
$5,000.00 

$15,000.00 

$100.00 
$50.00 
$50.00 

$285.00 
$100.00 

$5.00 
$5.00 
$1.00 

$10.00 
$15.00 
$20.00 

$5,000.00 
$550,000.00 

$5,000.00 

' 

Extended Cost 

$200,000 
$35,000 
$20,000 
$50,000 

$120,000 
$50,000 

$420,000 
$27,000 

$179,000 
$3,300 

$440,000 
$135,000 

$52,500 
$180,000 

$49,000 
$15,000 
$45,000 

$500,000 
$375,000 
$250,000 

$1,425,000 
$750,000 

$37,000 
$129,000 

$7,900 
$14,000 
$87,000 
$28,000 

, $9,000 
$550,000 

$1,546,000 
$927,000 
$309,000 
$100,000 

$5,000 

Total Cost 

Jl^ 9 

$475,000 

$629,300 

$807,500 

$109,000 

^ ^ M 
^ ^ 

$3,300,000 

- 7 

r 
M 

$861,900 g 
$6,182,700 fO 

O 
^ 1 

00 
> 

$2,882,000 
$9,065,000 

$5,000 
$77,000 

$9,142,000 

in this table were developed based upon the data currently ^ ^ ^ 
availableand several assumptions necessary to evaluate the alternatives. ^ ^ ^ 
Because of the incomplete nature of this data and the possibility that actual 
conditions may vary considerably from these base assumptions. these costs 
are not necessarily indicative of the actual remediation costs that will 
be incurred. These costs should only be used for comparison of 
technical alternative*. 



Table 15
NL Industries, Inc. Site

Soil Alternative F 0000 ppm) - Cost Estimate (1,5)

5/12/93

EXCAVATION/ON-SITE SOLIDIFICATION/STABILIZATION OF HAZARDOUS SOILS/CONSOLIDATION ON-SITE

Item (2)
DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Road Relocation
Health and Safety Plan
Erosion/Sediment/Oust Control
Wooded Area Access
Treatability Testing
Subtotal

Site Work
Excavating/Load (On-Slte)
Excavating/Load (Off-Site)
Truck Haul (4)
Confirmational Sampling
Subtotal

On-Site Restoration (3)
Topsoil/Fill
Earthwork
Hydroseed
Wetlands Vegetation
Subtotal

Off-Site Restoration (3)
Topsoil/Fill
Earthwork
Wetlands Vegetation
Subtotal

On-Site Consolidation Pile
Surface Prep/Cap Base Grading
Disposal Soil Grading (4)
40 mil VLDPE Geomembrane
Drainage Layer (6*)
Root Zone Soil (24* Layer)
Topsoil (6- layer)
Seed, Fertilize, and Mulch
Liner System
Subtotal

On-Site Solidification/Consolidation
Soil Treatment (4)
Haul On-Site
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% */-)
Engineering (1 5% «•/-)
Administration (5% +/-)
Permitting
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS

ANNUAL MAINTENANCE COSTS
Cap Maintenance
TOTAL ANNUAL COSTS
PRESENT WORTH (30 YR @ 5%)

TOTAL ESTIMATED REMEDIAL COST

Quantity

1.00
1.00
1.00
1.00
8.50
1.00

20,000.00
1 ,000.00

24,100.00
25.00

16,000.00
19.00
13.00
6.00

2,100.00
2.50
2.50

5,200.00
29,100.00
56,000.00

1,000.00
4,200.00
1,000.00

1.30
1.00

10,000.00
15,000.00

1.00

Units

LS
LS
LS
LS

ACRE
LS

CY
CY
CY
EA

CY
ACRE
ACRE
ACRE

CY
ACRE
ACRE

CY
CY
SF
CY
CY
CY

ACRE
LS

CY
CY

LS

Unit Cost

$200,000.00
$35,000.00
$20,000.00
$50,000.00
$8,000.00
50,000.00

$15.00
$15.00
$5.00

$100.00

$20.00
$5,000.00
$3,500.00

$15,000.00

$20.00
$5,000.00

$15,000.00

$5.00
$5.00
$1.00

$10.00
$15.00
$20.00

$5,000.00
$550,000.00

$100.00
$5.00

$5,000.00

Extended Cost

$200,000
$35,000
$20,000
$50,000
$68,000
$50,000

$300,000
$15,000

$120,500
$2,500

$320,000
$95,000
$45,500
$90,000

$42,000
$12,500
$37,500

$26,000
$145,500
$56,000
$10,000
$63,000
$20,000
$6,500

$550,000

$1 ,000,000
$75,000

$864,000
$518,000
$173,000
$100,000

$5,000

Total Cost

$423,000

$438,000

$550,500

$92,000

$877,000

$1,075,000
$3,455,500

$1,655,000

$5,111,000

$5,000
$77,000

$5,188,000
Notes:
1. Cost estimate based on R.S. Mean* 1990 Construction Cost Oat

O'Brlen & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget cost only.
3. Restoration include* regrading excavated areas and

installation of 8 Inches of topsoil to establish vegetation.
4. Includes 500 CY of stream sediment.

5. The costs in this table were developed based upon the data currently
available and several assumptions necessary to evaluate the alternatives.
Because of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.
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Tablets 

NL Industries, Inc. Site 
Soil Alternative F (500 oom) - Cost Estimate (1,5) 

5/12/93 

EXCAVATION/ON-SITE SOLIDIFICATION/STABILIZATION OF HAZARDOUS SOILS/CONSOLIDATION ON-SITE 

Item (2) 
DIRECT CAPITAL COSTS 
Site Preparation 
Mobilization/Site Prep. 
Road Relocation 
Health and Safety Plan 
Erosion/Sediment/Dust Control 
Wooded Area Access 
Treatability Testing 
Subtotal 

Site Work 
Excavating/Load (On-Site) 
Excavating/Load (Off-Site) 
Truck Haul (4) 
Confirmational Sampling 
Subtotal 

On-Site Restoration (3) 
Topsoil/Fill 
Earthwork 
Hydroseed 
Wetlands Vegetation 
Subtotal 

Off-Site Restoration (3) 
Topsoil/Fill 
Earthwork 
Wetlands Vegetation 
Subtotal 

On-Site Consolidation Pile 
Surface Prep/Cap Base Grading 
Disposal Soil Grading (4) ? 
40 mil VLDPE Geomembrane 
Drainage Layer (6') 
Root Zone Soil (24* Layer) 
Topsoil (6* layer) 
Seed, Fertilize, and Mulch 
Liner System 
Subtotal 

On-Site Solidification/Consolidation 
Soil Treatment 
Haul On-Site 
Subtotal 
TOTAL DIRECT CAPITAL COS 1S 

INDIRECT CAPITAL COSTS 
Contingency (25% •/-) 
Engineering (15%*/-) 
Administration (5% •/-) 
Permitting 
TOTAL INDIRECT CAPTTAL COS IS 

TOTAL CAPITAL COSFS 

ANNUAL MAIN I bNANCE COSTS 
Cap Maintenance 
TOTAL ANNUAL c o s t s 
PRESEÎ fT WORTH (30 YR @ 5%) 

TOTAL ESTIMATED REMEDIAL COST 

Quantity 

1.00 
1.00 
1.00 
1.00 

15.00 
1.00 

28.000.00 
1,800.00 

35,800.00 
33.00 

22,000.00 
27.00 
15.00 
12.00 

2,450.00 
3.00 
3.00 ._ 

7,400.00 
40,800.00 
79,000.00 
1,400.00 
5,800.00 
1.400.00 

1.80 
1.00 

10,000.00 
15,000.00 

1.00 

Units 

LS 
LS 
LS 
LS 

ACRE 
LS 

CY 
CY 
CY 
EA 

CY 
ACRE 
ACRE 
ACRE 

CY 
ACRE 
ACRE 

CY 
CY 
SF 
CY 
CY 
CY 

ACRE 
LS 

CY 
CY 

LS 

Unit Cost 

$200,000.00 
$35,000.00 
$20,000.00 
$50,000.00 
$8,000.00 

$50,000.00 

$15.00 
$15.00 
$5.00 

$100.00 

$20.00 
$5,000.00 
$3,500.00 

$15,000.00 

$20.00 
$5,000.00 

$15,000.00 

$5.00 
$5.00 
$1.00 

$10.00 
$15.00. 
$20.00 

$5,000.00 
$550,000.00 

$100.00 
$5.00 

$5,000.00 

Extended Cost 

$200,000 
$35,000 
$20,000 
$50,000 

$120,000 
$50,000 

$420,000 
$27,000 

$179,000 
$3,300 

$440,000 
$135,000 
$52,500 

$180,000 • 

$49,000 
$15,000 
$45,000 

$37,000 
$204,000 
$79,000 
$14,000 
$87,000 
$28,000 
$9,000 

$550,000 

$1,000,000 
$75,000 

$1,026,000 
$616,000 
$205,000 
$100,000 

$5,000 

Total Cost ^ 1 ^ 

w 

$475,000 

$629,300 

$807,500 

$109,000 

J^ 9 

$1,008,000 

z 
$1,075,000 Ĥ  
$4,103,800 

O 
o 
ro 

o 
<* 
6~̂  

$1,947,000 
$6,051,000 

$5,000 
$77,000 

$6,128,000 
Notes: 

1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and 
O'Brien & Qere Engineers, Inc. professional experience. 

2. Line item* provided to form budget co*t on ly . ' 
3. Restoration include* regrading excavated area* and 

installation of 6 InclM* of top*oil to establish vegetation. 
4. Include* 1.600 CY of *tream*edlment. 

5. The costs in this table were developed based upon the data currently 
available and several assumptions necessary to evaluate the alternatives. 
Because of the incomplete nature of this data and the possibility that actual 
conditions may vary considerably from these base assumptions, these costs 
are not necessarily indicative of the actual remediation costs that will 
be incurred. These costs should only be used for comparison of 
technical alternatives. 



Table 17 5/12/93

NL Industries, Inc. Site
Soil Alternative G (1 OOP pom) - Cost Estimate (1.4)

EXCAVATION/OFF-SITE

Items (2) Quantity Units
DIRECT CAPITAL COSTS

Site Preparation
Mobilization/Site Prep.

Health and Safety Plan
Erosion/Sediment/Dust Control

Wooded Area Access
Subtotal

Site Work

1.00
1.00
1.00
8.50

Excavating/Load (On-Site) 20,000.00
Excavating/Load (Off-Site) 1 ,
Haul Off-Site (3), Non-Haz. Waste 14,
Haul Off-Site (3), Haz. Waste 1 0,

Dispose Off-Site Land Disposable Haz. Waste 5,

Dispose Off-Site Non-Haz. Waste 1 4,
Treat & Dispose Off-Site Non-Land Disposable Haz. W 5 ,
Comfirmational Sampling

Subtotal
On-Site Restoration
Topsoil/Fill 16,

Earthwork
Hydroseed
Wetlands Vegetation
Subtotal

Off-Site Restoration
Topsoil/Fill 2,

Earthwork
Wetlands Vegetation
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS

Contingency (25% +/-)
Engineering (1 5% +/-)
Administration (5% +/-)

TOTAL INDIRECT CAPITAL COSTS

TOTAL ESTIMATED REMEDIAL COST

Notes:

000.00
100.00
000.00
000.00
100.00
000.00
25.00

000.00
19.00
13.00
6.00

100.00
2.50
2.50

LS
LS
LS

ACRE

CY
CY
CY
CY
CY
CY
CY
EA

CY
ACRE
ACRE
ACRE

CY
ACRE
ACRE

DISPOSAL

Unit Cost

$150,000.00
$20,000.00
$30,000.00
$8,000.00

$15.00
$15.00
$20.00
$50.00

$285.00
$75.00

$385.00
$100.00

$20.00
$5,000.00
$3,500.00

$15,000.00

$20.00
$5,000.00

$15,000.00

Extended Cost

$150,000
$20,000
$30,000
$68,000

$300,000
$15,000

$282,000
$500,000

$1,425,000
$1 ,057,500
$1,925,000

$2,500

$320,000
$95,000
$45,500
$90,000

$42,000
$12,500
$37,500

$1 ,605,000
$963,000
$321 ,000

Total Cost

$268,000

$5,507,000

$551,000

$92,000
$6,418,000

$2,889,000

$9,307.000

1 . Cost estimate based on R.S. Means 1990 Construction Cost Data, and _^
O'Brien & Gere Engineers, Inc. professional experience.

2. Line items provided to form budget cost only.
3. Includes excavated soil and excavated sediment.
4. The costs in this table were developed based upon the data currently available

*C-r~
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and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.
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Table 18 5/12/93

NL Industries, Inc. Site
Soil Alternative G (500 ppm) - Cost Estimate (1.4)

Item (2)
DIRECT CAPITAL COSTS

Site Preparation
Mobilization/Site Prep.
Health and Safety Plan

Erosion/Sediment/Dust Control
Wooded Area Access
Subtotal

Site Work
Excavating/Load (On-Site)

Excavating/Load (Off-Site)
Haul Off-Site (3), Non-Haz. Waste
Haul Off-Site (3). Haz. Waste

Dispose Off-Site Land Disposable Haz. Waste

Dispose Off-Site Non-Haz. Waste

Treat & Dispose Off-Site Non-Land Disposable Haz
Comfirmational Sampling

Subtotal
On-Site Restoration
Topsoil/Fill

Earthwork
Hydroseed
Wetlands Vegetation

Subtotal
Off-Site Restoration

Topsoil/Fill

Earthwork
Wetlands Vegetation

Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS

Contingency (25<tt +/-)
Engineering (15% W-)

Administration (5<tt +/-)

EXCAVATION/OFF-SITE

Quantity Units

1.00
1.00
1.00

15.00

28,000.00
1,800.00

25,800.00
10,000.00
5,000.00

25,800.00
5,000.00

33.00

22,000.00
27.00
15.00
12.00

2,450.00
3.00
3.00

LS
LS
LS

ACRE

CY
CY
CY
CY
CY
CY
CY
EA

CY
ACRE
ACRE
ACRE

CY
ACRE
ACRE

DISPOSAL

Unit Cost

$150,000.00
$20,000.00
$30,000.00
$8,000.00

$15.00
$15.00
$20.00
$50.00

$285.00
$75.00

$385.00
$100.00

$20.00
$5,000.00
$3,500.00

$15,000.00

$20.00
$5,000.00

$15,000.00

Extended Cost

$150,000
$20,000
$30,000

$120,000

$420,000
$27,000

$516,000
$500,000

$1 ,425,000
$1 ,935,000
$1,925,000

$3,300

$440,000
$135,000
$52,500

$180,000

$49,000
$15,000
$45,000

$1 ,997,000
$1,198,000

$399,000

' Total Gv

$320,000

$6,751,300

$808,0. ..

$109,000
$7,988,000

TOTAL INDIRECT CAPITAL COSTS

TOTAL ESTIMATED REMEDIAL COST

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget cost only.
3. Includes excavated sediment.
4. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$3,594,000

$11,582,000
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Table 18.1
NL Industries, Inc. Site

Soil Alternative H - Coat Estimate (1.5)

5/12/93

EXCAVATION OF ON-SITE SOILS OVER 1 .000 pom LEAD AND OFFSITE 4 WETLAND SOILS OVER 500 pDm LEAD/
TREATMENT OF EXCAVATED SOILS REQUIRING TREATMENT/ON-SITE CONSOLIDATION/DISPOSAL

Item (2)
DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Road Relocation
Health and Safety Plan
Erosion/Sediment/Dust Control
Wooded Area Access
Treatability Testing
Subtotal

Site Work
Excavating/Load (On-Site)
Excavating/Load (Off-Site)
Truck Haul (4)
Confirmational Sampling
Subtotal

On-Site Restoration (3)
Topsoil/Fill
Earthwork
Hydroseed
Wetlands Vegetation
Subtotal

Off-Site Restoration (3)
Topsoil/Fill
Earthwork
Wetlands Vegetation
Subtotal

On-Site Consolidation Pile
Surface Prep/Cap Base Grading
Disposal Soil Grading (4)
40 mil VLDPE Geomembrane
Drainage Layer (6*)
Root Zone Soil (24* Layer)
Topsoil (6* layer)
Seed, Fertilize, and Mulch
Liner System
Subtotal

Soil Washing/Disposal
Soil Washing
Haul 4 Backfill Clean Soil
Solidify Fines
Haul Fines Off-Site
Dispose Fines Off-Site
Haul Off-Site
Disposal Off-Site
Bench Scale/Full Scale Demonstration
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% W-)
Engineering (15% W-)
Administration (5% +/-)
Permitting
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS
ANNUAL MAINTENANCE COSTS
Cap Maintenance
TOTAL ANNUAL COSTS
PRESENT WORTH (30 YR 9 5%)

TOTAL ESTIMATED REMEDIAL COST
Not**:

Quantity

1.00
1.00
1.00
1.00
8.50
1.00

21.500.00
6.000.00

33,300.00
25.00

11.500.00
19.00
13.00

6.00

2.450.00
3.00

3.00

5.200.00
22.300.00
56.000.00

1 ,000.00
4,200.00
1.000.00

1.30
1.00

5,500.00
3.500.00
2.000.00
3,000.00
3.000.00
5,500.00
5,500.00

1.00

1.00

Units

LS
LS
LS
LS

ACRE
LS

CY
CY
CY
EA

CY
ACRE
ACRE
ACRE

CY
ACRE
ACRE

CY
CY
SF
CY
CY
CY

ACRE
LS

CY
CY
CY
CY
CY
CY
CY
LS

LS

1. Co*t MtlmaM ba**d on R.S. M*an* 1MO Construction Cost Data, and
O'Bricn ft Q*r* Engkucn, Inc. professional *xp*ri*nc*.

2. Un* Item* provided totem budget cost only.
3. R**toratlon lockid** ragradkig txcavaud ar*a* and

Installation ol 8 Inch** ol topaoH to establish v*g*utlon.
4. Include* 1,500 CY of stream Mdkrwnt.

Unit Cost

$500,000.00
$35,000.00
$20.000.00
$50.000.00
$8,000.00

$150.000.00

$15.00
$15.00
$5.00

$100.00

$20.00
$5.000.00
$3,500.00

$15,000.00

$20.00

$5,000.00

$15.000.00

$5.00
$5.00
$1.00

$10.00
$15.00
$20.00

$5.000.00
$550.000.00

$200.00
$5.00

$100.00
$50.00

$100.00
$50.00

$285.00
$100.000.00

$5,000.00

S. Th* costs in thi* tabl* •

Extended Cost

$500.000
$35,000
$20.000
$50,000
$68.000

$150.000

$322,500
$90,000

$166.500
$2.500

$230.000
$95,000
$45,500

$90.000

$49.000

$15,000

$45.000

$26.000

$111,500

$56.000

$10.000

$63.000

$20,000

$6.500

$550.000

$1.100.000
$17,500

$200.000
$150,000
$300,000
$275,000

$1,567,500
$100.000

$1,632.000
$979.000
$326.000
$100.000

$5.000

Total Cost

$823.000

$581,500

$460.500

$109.000

$843,000

$3.710,000

$6,527,000

$3,037,000
$9,564.000

$5,000
$77,000

$9.641.000
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r*r* d*v*top*d ba**d upon th* data currently
avaitabt* and t*v*ral assumpllons n»c*ssary to *valuat* th* alt*rnailv*«.
Because of th* incomplct* natur* of thi* data and th* possibility that actual
condition* may vary considerably from th*** bam »rsumptlon*, th*** cost*
ar* not necessarily Indteattv* oMn* actual repudiation costs that will
b* Incurred. Th*** cost* should only b* uud tor comparison ol technical alt*rnativ*s.



Table 1-9 5/12/93

NL Industries, Inc. Site
Ground Water Alternative A - Cost Estimate (1,3)

NO ACTION

Item (2) Quantity Units Unit Cost Extended Cost Total Cox
DIRECT CAPTIAL COSTS
Institutional Controls 1.00 LS $10,000 $10,000

TOTAL CAPITAL COSTS $10,000

ANNUAL OPERATING AND MAINTENANCE COSTS
Ground Water Monitoring Program
Mobilization
Sampling Equipment
Sampler
Shipping
Analysis
Analysis (QA/QC)
Report
Subtotal (Biennial Cost)
Annual Cost

1.00
1.00

16.00
2.00

10.00
2.00

60.00

LS
LS

Manhours
EA

Samples
Samples

Manhours

$500
$250
$50
$70

$100
$100
$60

$500
$250
$800
$140

$1,000
$200

$3,600
$6,490

$3,245

TOTAL ANNUAL O&M
PRESENT WORTH (30 YR @ 5%)

TOTAL ESTIMATED REMEDIAL COST

$3,245
$50,000

$60,0f

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only.
3. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives. oo
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Table 20
NL Industries, Inc. Site

Ground Water Alternative B - Cost Estimate (1.4)

7/12/93

PUMP AND TREAT SUBSURFACE DISCHARGE
VIA INFILTRATION POND

Item (2) Quantity Units
DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Health and Safety Plan
Erosion/Sediment/Dust Control
Clear and Grub
Well Point System Start-up
Subtotal

Purchased Treatment Plant Equipment (E)
GW Recovery Pump (75 GPM)
Equalization Tank (60,000 Gal)
Clarifier Feed Pump (125 GPM)
Mix Tank (5000 Gal)
Clarifier (250 GPM)
Lime Feed System
Chemical Feed Systems
Filter Feed Sump Tank (5000 Gal)
Filter Feed Pump (125 GPM)
Multi Media Filter
Treated Water Tank (30,000 Gal)
Backwash Pump (500 GPM)
Sludge Transfer System
Sludge Thickener
Decant Pump (50 GPM)
Filter Press (.5 ton/day)
Filtrate Pump (10 GPM)
Ion Exchange Columns, Regen.,

Tanks, Pumps
Subtotal (E)

Treatment Plant Components
Installation
Instrumentation and Controls
Piping
Electrical
Building and Site Improvements
Services / Utilities
Subtotal

Reverse Osmosis Equipment
VOC Pretreatment (MW-1 1)
Recovery Well w/pump
Air Stripper w/
sump tank and pump

Cartridge Filter Module
Piping
Electrical
Pad/Building
Subtotal

Infiltration Pond (3)
Earthwork
Discharge Piping
Piping End Treatments
Vegetation
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% +/-)
Administration (5% •*•/-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS

1.00
1.00
1.00

11.00
1.00

4.00
1.00
3.00
1.00
1.00
1.00
1.00
1.00
3.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00

1.00

% O.f (E)
47.00
18.00
66.00
11.00
28.00
70.00

1.00

1.00

1.00
2.00

500.00
1.00
1.00

10.00
1,200.00

2.00
10.00

LS
LS
LS

ACRE
LS

EA
EA
EA
EA
EA
LS
LS
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

LS

LS

EA

EA
EA
LF
LS
LS

ACRE
FT
EA

ACRE

t

Unit Cost

$200,000
$20,000
$30,000
$8,000

$15,000

$2,500
$23,000

$3,500
$4,000

$100,000
$14,000
$8,000
$4,000
$3,500

$40,000
$12,000
$4,000
$6,000
$6,000
$1,000

$27,000
$700

$75,000

$750,000

$20,000

$25,000
$5,000

$20
$15,000
$25,000

$5,000
$30

$7,500
$15,000

Extended Cost

$200,000
$20,000
$30,000
$88,000
$15,000

$10,000
$23,000
$10,500
$4,000

$100,000
$14,000
$8,000
$4,000

$10,500
$40,000
$12,000
$8,000
$6,000
$6,000
$1,000

$27,000
$700

$75,000

$169,059
$64,746

$237,402
$39,567

$100,716
$251,790

$750,000

$20,000

$25,000
$10,000
$10,000
$15,000
$25,000

$50,000
$36,000
$15,000

$150,000

$671,000
$402,000
$134,000

Total Cost

$353,000

$359,700

$863,280
$750,000

$105,000

$251,000
$2,682,000

$1,207,000

$3,889,000
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Table 20 (continued)

NL Industries, Inc. Site
Ground Water Alternative B - Cost Estimate (1.4)

7/12/93

PUMP AND TREAT SUBSURFACE DISCHARGE
VIA INFILTRATION POND

Item (2) Quantity Units Unit Cost Extended Cost Total Cost
ANNUAL OPERATING AND MAINTENANCE COSTS
Treatment Plant Operation

Operating Labor
Maintenance (6% Total Capital)
Pond Maintenance
Well Point System
Inspection and Maintenance

Chemical Usage
Sludge Disposal
Ion Exchange Regen.

Water Disposal
Electrical Requirement
Quarterly Effluent Monitoring
Subtotal

Ground Water Monitoring Program
Mobilization
Sampling Equipment
Sampler
Shipping
Analysis
Analysis (QA/QC)
Report
Subtotal (Biennial Cost)
Annual Cost

3,120.00
1.00
1.00

1.00
1.00

180.00

50,000.00
200,000.00

4.00

1.00
1.00

16.00
2.00

10.00
2.00

60.00

Manhour
LS
LS

LS
LS

TON

Gal.
KWH
EA

LS
LS

Manhour
EA

Samples
Samples
Manhour

$35
$233,340

$5,000

$10,000
$75,000

$250

$0.25
$0.11

$2,000

$500
$250
$50
$70

$100
$100
$60

$109,200
$233,340

$5,000

$10,000
$75,000
$45,000

$12,500
$22,000
$8,000

$520,040

$500
$250
$800
$140

$1,000
$200

$3,600
$6,490

$3,245

TOTAL ANNUAL O&M
PRESENT WORTH (30 YR @ 5%)

TOTAL ESTIMATED REMEDIAL COST

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only. Design

would require bench scale testing.
3. Land aquistion costs not included.
4. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$523,285
$8,044,000

$11,933,000
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TABLE 21 7/12/93

NL Industries, Inc. Site
Ground Water Alternative C - Cost Estimate (1,4)
PUMP AND TREAT SUBSURFACE DISCHARGE

Item (2)
DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Health and Safety Plan
Erosion/Sediment/Dust Control
Clear and Grub
Well Point System Start-up
Subtotal

Purchased Treatment Plant Equipment (E)
GW Recovery Pump (75 GPM)
Equalization Tank (60,000 Gal)
Clarif ier Feed Pump (1 25 GPM)
Mix Tank (5000 Gal)
Clarifier(250GPM)
Lime Feed System
Chemical Feed Systems
Filter Feed Sump Tank (5000 Gal)
Filter Feed Pump (125 GPM)
Multi Media Filter
Treated Water Tank (30,000 Gal)
Backwash Pump (500 GPM)
Sludge Transfer System
Sludge Thickener
Decant Pump (50 GPM)
Filter Press (.5 ton/day)
Filtrate Pump (10 GPM)
Ion Exchange Columns, Regen.,

Tanks, Pumps
Subtotal (E)

Treatment Plant Components
Installation
Instrumentation and Controls
Piping
Electrical
Building and Site Improvements
Services / Utilities
Subtotal

Reverse Osmosis Equipment
VOC Pretreatment (MW- 11)
Recovery Well w/pump
Air Stripper w/
sump tank and pump

Cartridge Filter Module
Piping
Electrical
Pad/Building
Subtotal

Leach Field (3)
Site Characteristics
Earth Work
Filter Bed
Perforated Pipe
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% +/-)
Administration (5% +/-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS

VIA

Quantity

1.00
1.00
1.00

11.00
1.00

4.00
1.00
3.00
1.00
1.00
1.00
1.00
1.00
3.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00

1.00

% of (E)
47.00
18.00
66.00
11.00
28.00
70.00

1.00

1.00

1.00
2.00

500.00
1.00
1.00

1.00
30.00
30.00
30.00

LEACH FIELD

Units

LS
LS
LS

ACRE
LS

EA
EA
EA
EA
EA
LS
LS
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

LS

LS

EA

EA
EA
LF
LS
LS

LS.
ACRE
ACRE
ACRE

f

'

Unit Cost

$200,000
$20.000
$30,000
$8,000

$15,000

$2,500
$23,000
$3,500
$4,000

$100.000
$14,000
$8,000
$4,000
$3,500

$40,000
$12,000
$4,000
$6,000
$6,000
$1,000

$27,000
$700

$75,000

$750,000

$20,000

$25,000
$5.000

$20
$15,000
$25,000

$15,000
$4,600

$13.200
$3,000

Extended Cost

$200,000
$20,000
$30,000
$88,000
$15,000

$10,000
$23,000
$10,500
$4,000

$100,000
$14,000
$8,000
$4,000

$10,500
$40,000
$12,000
$8,000
$6,000
$6,000
$1,000

$27,000
$700

$75,000

$169,059
$64,746

$237,402
$39,567

$100,716
$251,790

$750,000

$20,000

$25,000
$10,000
$10,000
$15,000
$25,000

$15,000
$138,000
$396,000
$90,000

$768,000
$461 ,000
$154,000

Total Cost

$353,000

$359,700

$863,280
$750,000

$105,000

$639,000
$3,070,000

$1,383,000
$4,453,000
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TABLE 21 (continued)

NL Industries, Inc. Site
Ground Water Alternative C - Cost Estimate (1,4)

7/12/93

PUMP AND TREAT SUBSURFACE

Item (2)
ANNUAL OPERATING AND MAINTENANCE
Treatment Plant Operation

Operating Labor
Maintenance (6% Total Capital)
Leach Field Maintenance
Well Point System
Inspection and Maintenance

Chemical Usage
Sludge Disposal
Ion Exchange Regen.

Water Disposal
Electrical Requirement
Quarterly Effluent Monitoring
Subtotal

Ground Water Monitoring Program
Mobilization
Sampling Equipment
Sampler
Shipping
Analysis
Analysis (QA/QC)
Report
Subtotal (Biennial Cost)
Annual Cost

VIA

Quantity
COSTS

3,120.00
1.00
1.00

1.00
1.00

180.00

50,000.00
200,000.00

4.00

1.00
1.00

16.00
2.00

10.00
2.00

60.00

LEACH FIELD

Units

Manhour
LS
LS

LS
LS

TON

Gal.
KWH
EA

LS
LS

Manhour
EA

Samples
Samples
Manhour

DISCHARGE

Unit Cost

$35
$267,180
$10,000

$10,000
$75,000

$250

$0.25
$0.11

$2,000

$500
$250
$50
$70

$100
$100

$60

Extended Cost

$109,200
$267,180
$10,000

$10,000
$75,000
$45,000

$12,500
$22,000
$8,000

$500
$250
$800
$140

$1 ,000
$200

$3,600
$6,490

Total Cost

$558,880

$3.245

TOTAL ANNUAL O&M
PRESENT WORTH (30 YR @ 5%)

TOTAL ESTIMATED REMEDIAL COST

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only. Design

would require bench scale testing.
3. Land aquistion costs not included.
4. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$562,125
$8,641.000

$13,094,000
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Table 22 7/12/93

NL Industries, Inc. Site
Ground Water Alternative D - Cost Estimate (1.4)
PUMP AND TREAT SUBSURFACE DISCHARGE

Items (2)
DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Health and Safety Plan
Erosion/Sediment/Dust Control
Clear and Grub
Well Point System Start-up
Subtotal

Purchased Treatment Plant Equipment (E)
GW Recovery Pump (75 GPM)
Equalization Tank (60,000 Gal)
Clarifier Feed Pump (1 25 GPM)
Mix Tank (5000 Gal)
Clarifier (250 GPM)
Lime Feed System
Chemical Feed Systems
Filter Feed Sump Tank (5000 Gal)
Filter Feed Pump (125 GPM)
Multi Media Filter
Treated Water Tank (30,000 Gal)
Backwash Pump (500 GPM)
Sludge Transfer System
Sludge Thickener
Decant Pump (50 GPM)
Filter Press (.5 ton/day)
Filtrate Pump (10 GPM)
ion Exchange Columns, Regen.,

Tanks, Pumps
Subtotal (E)

Treatment Plant Components
Installation
Instrumentation and Controls
Piping
Electrical
Building and Site Improvements
Services /Utilities
Subtotal

Reverse Osmosis Equipment
VOC Pretreatment (MW-11)
Recovery Well w/pump
Air Stripper w/
sump tank and pump

Cartridge Filter Module
Piping
Electrical
Pad/Building
Subtotal

Infiltration Trench (3)
Site Characteristics
Earth Work
Trench Filter Bed
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% +/-)
Administration (5% +/-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPfTAL COSTS

VIA INFILTRATION TRENCHES

Quantity Units Unit Cost

1.00
1.00
1.00

11.00
1.00

4.00
1.00
3.00
1.00
1.00
1.00
1.00
1.00
3.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00

1.00

% Of (E)
47.00
18.00
66.00
11.00
28.00
70.00

1.00

1.00

1.00
2.00

500.00
1.00
1.00

1.00
20.00

1,000.00

LS
LS
LS

ACRE
LS

EA
EA
EA
EA
EA
LS
LS
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

LS

LS

EA

EA
EA
LF
LS
LS

LS.
ACRE

CY

/

$200,000
$20,000
$30,000
$8,000

$15,000

$2,500
$23,000
$3,500
$4,000

$100,000
$14,000
$8,000
$4,000
$3,500

$40,000
$12,000
$4,000
$6,000
$6,000
$1 ,000

$27,000
$700

$75,000

$750,000

$20,000

$25,000
$5,000

$20
$15,000
$25,000

$15,000
$5,000

$200

Extended Cost

$200,000
$20,000
$30,000
$88,000
$15,000

$10,000
$23,000
$10,500
$4,000

$100,000
$14,000
$8,000
$4,000

$10,500
$40,000
$12,000
$8,000
$6,000
$6,000
$1 ,000

$27,000
$700

$75,000

$169,059
$64,746

$237,402
$39,567

$100,716
$251,790

$750,000

$20,000

$25,000
$10,000
$10,000
$15,000
$25,000

$15,000
$100,000
$200,000

$687,000
$412,000
$137,000

Total Cost

$353,000

$359,700

$863,280
$750,000

$105,000

$315,000
$2,746,000

$1,236,000

, $3,982,000
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Table 22 (Continued) 7/12/93

NL Industries, Inc. Site
Ground Water Alternative D - Cost Estimate (1.4)
PUMP AND TREAT SUBSURFACE DISCHARGE

VIA INFILTRATION TRENCHES

Items (2) Quantity Units Unit Cost Extended Cost

$109,200
$238,920

$5.000

$10,000
$75,000
$45,000

$12,500
$22,000
$8,000

$500
$250
$800
$140

$1,000
$200

$3,600
$6,490

Total Cost

$525,620

ANNUAL OPERATING AND MAINTENANCE COSTS
Treatment Plant Operation

Operating Labor 3,120.00 Manhour $35
Maintenance (6% Total Capital) 1.00 LS $238,920
Trench Maintenance 1.00 LS $5,000
Well Point System
Inspection and Maintenance 1.00 LS $10,000

Chemical Usage 1.00 LS $75,000
Sludge Disposal 180.00 TON $250
Ion Exchange Regen.

Water Disposal 50,000.00 Gal. $0.25
Electrical Requirement 200,000.00 KWH $0.11
Quarterly Effluent Monitoring 4.00 EA $2,000
Subtotal

Ground Water Monitoring Program
Mobilization 1.00 LS $500
Sampling Equipment 1.00 LS $250
Sampler 16.00 Manhour $50
Shipping 2.00 EA $70
Analysis 10.00 Samples $100
Analysis (QA/QC) 2.00 Samples $100
Report 60.00 Manhour $60
Subtotal (Biennial Cost)
Annual Cost

TOTAL ANNUAL O&M
PRESENT WORTH (30 YR @ 5%)

TOTAL ESTIMATED REMEDIAL COST

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only. Design

would require bench scale testing.
3. Land aquistion costs not included.
4. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$3,245

$528,865
$8,130,000

$12,112,000
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Table 23 7/12/93 

- I * i NL Industries, Inc. Site 
p ' Ground Water Alternative E - Cost Estimate (1,3) 

PUMP AND TREAT SUBSURFACE DISCHARGE 
VIA REINJECTION WELLS TO UNCONFINED AQUIFER 

Item (2) 
DIRECT CAPITAL COSTS 
Site Preparation 
Mobilization/Site Prep. 
Health and Safety Plan 
Erosion/Sediment/Dust Control 
Clear and Grub 
Well Point System Start-up 
Subtotal 

Purchased Treatment Plant Equipment (E) 
GW Recovery Pump (75 GPM) 
Equalization Tank (60,000 Gal) 
Clarifier Feed Pump (125 GPM) 
Mix Tank (5000 Gal) 
Clarifier (250 GPM) 
Lime Feed System 
Chemical Feed Systems 
Filter Feed Sump Tank (5000 Gal) 
Filter Feed Pump (125 GPM) 
Multi Media Filter 
Treated Water Tank (30,000 Gal) 
Backwash Pump (500 GPM) 
Sludge Transfer System 
Sludge Thickener 
Decant Pump (50 GPM) 
Filter Press (.5 ton/day) 
Filtrate Pump (10 GPM) 
Ion Exchange Columns, Regen., 

Tanks, Pumps 
Subtotal (E) 

Treatment Plant Components 
Installation 
Instrumentation and Controls 
Piping 
Electrical 
Building and Site Improvements 
Services / Utilities 
Subtotal 

Reverse Osmosis Equipment 
VOC Pretreatment (MW-11) 

Recovery Well w/pump 
Air Stripper w/ 
sump tank and pump 

Cartridge Filter Module 
Piping 
Electrical 
Pad/Building 
Subtotal 

Discharge To Unconfined Aquifer Through 
Reinjection Wells 

Site Characteristics 
Injection Wells 
Piping 
Subtotal 
TOTAL DIRECT CAPITAL COSTS 

INDIRECT CAPITAL COSTS 

Quantity 

.1.00 
1.00 
1.00 

11.00 
1.00 

4.00 
1.00 
3.00 
1.00 
1.00 
1.00 
1.00 
1.00 
3.00 
1.00 
1.00 
2.00 
1.00 
1.00 
1.00 
1.00 • 
1.00 

1.00 

% of (E) 
47.00 
18.00 
66.00 
11.00 
28.00 
70.00 

1.00 

1.00 

1.00 
2.00 

500.00 
1.00 
1.00 

1.00 
15.00 

4,000.00 

Units 

LS 
LS 
LS 

ACRE 
LS 

EA 
EA 
EA 
EA 
EA 
LS 
LS 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 

LS 

LS 

EA 

EA 
EA 
LF 
LS 
LS 

LS. 
WELL 

FT 

/ 

Unit Cost 

$200,000 
$20,000 
$30,000 
$8,000 

$15,000 

$2,500 
$23,000 
$3,500 
$4,000 

$100,000 . 
$14,000 

$8,000 
$4,000 
$3,500 

$40,000 
$12,000 
$4,000 
$6,000 
$6,000 
$1,000 

$27,000 
$700 

$75,000 

$750,000 

$20,000 

$25,000 
$5,000 

$20 
$15,000 
$25,000 

$10,000 
$7,500 

$5 

Extended Cost 
• -

$200,000 
$20,000 
$30,000 
$88,000 
$15,000 

$10,000 
$23,000 
$10,500 
$4,000 

$100,000 
$14,000 
$8,000 
$4,000 

$10,500 
$40,000 
$12,000 
$8,000 
$6,000 
$6,000 
$1,000 

$27,000 
$700 

.. $75,000 

$169,059 
$64,746 

$237,402 
$39,567 

$100,716 
5251,790 

$750,000 

$20,000 

$25,000 ' 
$10,000 
$10,000 
$15,000 
$25,000 

$10,000 
$112,500 

$20,000 

Total Cost 

$353,000 

$359,700 

$863,280 
$750,000 

$105,000 

$142,500 
$2,573,000 

Contingency (25% +/-) 
Engineering (15% •/-) 
Administration (5% •/-) 
TOTAL INDIRECT CAPITAL COSTS 

TOTAL CAPITAL COSTS 

$643,000 
$386,000 
$129,000 

o 
o 

O 
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$1,158,000 

$3,731,000 



Table 23 (Continued) 7/12/93

NL Industries, Inc. Site
Ground Water Alternative E - Cost Estimate (1.3)
PUMP AND TREAT SUBSURFACE DISCHARGE

VIA REINJECTION WELLS TO UNCONFINED AQUIFER

Item (2) Quantity Units Unit Cost Extended Cost Total Cost
ANNUAL OPERATING AND MAINTENANCE COSTS
Treatment Plant Operation
Operating Labor
Maintenance (6% Total Capital)
Reinjection Well Maintenance
Well Point System
Inspection and Maintenance

Chemical Usage
Sludge Disposal
Ion Exchange Regen.

Water Disposal
Electrical Requirement
Quarterly Effluent Monitoring
Subtotal

Ground Water Monitoring Program
Mobilization
Sampling Equipment
Sampler
Shipping
Analysis
Analysis (QA/QC)
Report
Subtotal (Biennial Cost)
Annual Cost

3,120.00
1.00

15.00

1.00
1.00

1 80.00

50,000.00
200,000.00

4.00

1.00
1.00

16.00
2.00

15.00
2.00

60.00

Manhour
LS

WELL

LS
LS

TON

Gal.
KWH
EA

LS
LS

Manhour
EA

Samples
Samples
Manhour

$35
$223,860

$2,000

$10,000
$75,000

$250

$0.25
$0.11

$2,000

$500
$250
$50
$70 .

$100
$100
$60

$109,200
$223,860
$30,000

$10,000
$75,000
$45,000

$12,500
$22,000
$8,000

$535,560

$500
$250
$800
$140

$1 ,500
$200

$3,600
$6,990

$3,495

TOTAL ANNUAL O&M
PRESENT WORTH (30 YR @ 5%)

TOTAL ESTIMATED REMEDIAL COST

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien &Gere Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only. Design

would require bench scale testing.
3. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$539,055
$8,286,000

$12,017,000
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TABLE 24 7/12/93

NL Industries, Inc. Site
Ground Water Alternative F - Cost Estimate (1.3)
PUMP AND TREAT SUBSURFACE DISCHARGE

VIA REINJECTION WELLS TO CONFINED AQUIFER

Item (2)
DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Health and Safety Plan
Erosion/Sediment/Dust Control
Clear and Grub
Well Point System Start-up
Subtotal

Purchased Treatment Plant Equipment (E)
GW Recovery Pump (75 GPM)
Equalization Tank (60,000 Gal)
Clarifier Feed Pump (125 GPM)
Mix Tank (5000 Gal)
Clarifier (250 GPM)
Lime Feed System
Chemical Feed Systems
Filter Feed Sump Tank (5000 Gal)
Filter Feed Pump (125 GPM)
Multi Media Filter
Treated Water Tank (30,000 Gal)
Backwash Pump (500 GPM)
Sludge Transfer System
Sludge Thickener
Decant Pump (50 GPM)
Filter Press (.5 ton/day)
Filtrate Pump (10 GPM)
Ion Exchange Columns, Regen.,

Tanks, Pumps
Subtotal (E)

Treatment Plant Components
Installation
Instrumentation and Controls
Piping
Electrical
Building and Site Improvements
Services / Utilities
Subtotal

Reverse Osmosis Equipment
VOC Pretreatment (MW-1 1)
Recovery Well w/pump
Air Stripper w/
sump tank and pump

Cartridge Filter Module
Piping
Electrical
Pad/Building
Subtotal

Discharge To Confined Aquifer Through
Reinfection Wells

Site Characteristics
Injection Wells
Piping
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% •«•/-)
Administration (5% +/-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS

Quantity

1.00
1.00
1.00

11.00
1.00

4.00
1.00
3.00
1.00
1.00
1.00
1.00
1.00
3.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00

1.00

% Of (E)
47.00
18.00
66.00
11.00
28.00
70.00

1.00

1.00

1.00
2.00

500.00
1.00
1.00

1.00
5.00

2,000.00

Units

LS
LS
LS

ACRE
LS

EA
EA
EA
EA
EA
LS
LS
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

LS

LS

EA

EA
EA
LF
LS
LS

LS.
WELL

FT

-

Unit Cost

$200,000
$20,000
$30,000
$8,000

$15,000

$2.500
$23,000
$3,500
$4,000

$100,000
$14,000
$8,000
$4,000
$3,500

$40,000
$12,000
$4,000
$6,000
$6,000
$1,000

$27,000
$700

$75,000

$750,000

$20,000

$25,000
$5,000

$20
$15,000
$25,000

$10,000
$15,000

$5

Extended Cost

$200,000
$20,000
$30,000
$88,000
$15,000

$10,000
$23,000
$10,500
$4,000

$100,000
$14,000
$8,000
$4,000

$10,500
$40,000
$12^00
$8,000
$6,000
$6,000
$1 ,000

$27,000
$700

$75,000

$169,059
$64,746

$237,402
$39,567

$100,716
$251,790 >

$750,000

$20,000

$25,000
$10,000
$10,000
$15,000
$25,000

$10,000
$75,000
$10,000

$632,000
$379,000
$126,000

Total Cost

$353,000

$359,700

$863,280
$750,000

$105,000

$95,000
$2,526,000

$1.137.000

$3,663,000

oo

o
Nt
\0



TABLE 24 (Continued) 7/12/93

NL Industries, Inc. Site
Ground Water Alternative F - Cost Estimate (1 .3)
PUMP AND TREAT SUBSURFACE

Item (2)

VIA REINJECTION

Quantity

DISCHARGE
WELLS TO CONFINED AQUIFER

Units Unit Cost Extended Cost Total Cost
ANNUAL OPERATING AND MAINTENANCE COSTS
Treatment Plant Operation
Operating Labor
Maintenance (6% Total Capital)
Reinjection Well Maintenance
Well Point System
Inspection and Maintenance

Chemical Usage
Sludge Disposal
Ion Exchange Regert.

Water Disposal
Electrical Requirement
Quarterly Effluent Monitoring
Subtotal

Ground Water Monitoring Program
Mobilization
Sampling Equipment
Sampler
Shipping
Analysis
Analysis (QA/QC)
Report
Subtotal (Biennial Cost)
Annual Cost

3,120.00
1.00
5.00

1.00
1.00

180.00

50,000.00
200,000.00

4.00

1.00
1.00

16.00
2.00

10.00
2.00

60.00

Manhour
LS

WELL

LS
LS

TON

Gal.
KWH
EA

LS
LS

Manhour
EA

Samples
Samples
Manhour

$35
$219,780

$1 ,000

$10,000
$75,000

$250

$0.25
$0.11

$2,000

$500
$250
$50
$70

$100
$100
$60

$109,200
$219,780

$5,000

$10,000
$75,000
$45,000

$12,500
$22,000
$8,000

$500
$250
$800
$140

$1 ,000
$200

$3,600
$6,490

$506,480

$3,245

TOTAL ANNUAL O&M
PRESENT WORTH (30 YR@ 5%)

TOTAL ESTIMATED REMEDIAL COST

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only. Design

would require bench scale testing.
3. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$509,725
$7,835,000

$11,498.000
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Table 25
NL Industries, Inc. Site

Ground Water Alternative G - Cost Estimate (1.3)

6/22/93

PUMP AND TREAT WITH DIRECT DISCHARGE TO EASTAVEST STREAMS
Item (2)

DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Health and Safety Plan
Erosion/Sediment/Dust Control
Clear and Grub
Well Point System Start-up
Subtotal

Purchased Treatment Plant Equipment (E)
GW Recovery Pump (75 GPM)
Equalization Tank (60,000 Gal)
Clarifier Feed Pump (125 GPM)
Mix Tank (5000 Gal)
Clarifier (250 GPM)
Lime Feed System
Chemical Feed Systems
Filter Feed Sump Tank (5000 Gal)
Filter Feed Pump (125 GPM)
Multi Media Filter
Treated Water Tank (30,000 Gal)
Backwash Pump (500 GPM)
Sludge Transfer System
Sludge Thickener
Decant Pump (50 GPM)
Filter Press (.5 ton/day)
Filtrate Pump (10 GPM)
Ion Exchange Columns, Regen.,

Tanks, Pumps
Subtotal (E)

Reverse Osmosis Equipment
for streams dicharge
Subtotal

Treatment Plant Components
Installation
Instrumentation and Controls
Piping
Electrical
Building and Site Improvements
Services / Utilities
Subtotal

VOC Pretreatment (MW-1 1)
Recovery Well w/pump
Air Stripper w/
sump tank and pump

Piping
Electrical
Pad/Building
Subtotal

Discharge
Piping
Earthwork
Piping End Treatments
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% +/-)
Administration (5% «•/-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS

Quantity

1.00
1.00
1.00
2.00
1.00

4.00
1.00
3.00
1.00
1.00
1.00
1.00
1.00
3.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00

% of (E)
47.00
18.00
66.00
11.00
28.00
70.00

1.00

1.00
500.00

1.00
1.00

800.00
2.00
1.00

Units

LS
LS
LS

ACRE
LS

EA
EA
EA
EA
EA
LS
LS
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
LS

LS

EA

EA
LF
LS
LS

FT
ACRE

EA

Unit Cost

$150.000
320,000
315,000
$8,000

315,000

$2,500
$23,000
$3,500
$4,000

$100,000
$14,000
$8,000
$4,000
$3,500

340,000
$12,000
34,000
$6,000
$6,000
$1,000

327,000
3700

$150,000

$750,000

$20,000

$25,000
320

$15.000
$25,000

$30
$5,000
$7,500

Extended Cost

$150,000
$20,000
$15,000
$16,000
$15,000

$10,000
$23,000
$10,500
$4,000

$100,000
$14,000
$8,000
$4,000

$10,500
$40,000
$12,000
$8,000
$6,000
$6,000
$1,000

$27,000
$700

$150,000

$750,000

$204,309
$78,246

$286,902
347,817

$121.716
$304,290

$20,000

$25,000
$10,000
$15,000
$25,000

$24,000
$10,000
$7,500

$645,000
$387,000
$129,000

Total Cost

$216,000

'".*- .

"•]?:;

. '/• . *

• • -.:
$434,700

$750,000

$1,043,280

$95,000

$41,500
$2,580,000

$1,161,000
$3,741,000
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Table 25 (Continued) 6/22/93

NL Industries, Inc. Site
Ground Water Alternative G - Cost Estimate (1,3)

PUMP AND TREAT WITH DIRECT DISCHARGE TO EAST/WEST STREAMS

Quantity Units Unit Cost Extended Cost
__________.NJfjAND MAINTENANCE COSTS ————— ——

eatment Plant Operation
Operating Labor 2,000.00 Manhour $35
Maintenance (6% Total Capital) 1.00 LS $224,460
Well Point System

inspection anc Untenance 1.00 LS $10,000
Outfall Pipelinr
Inspection an aintenance 1.00 - LS $3,000

Chemical Usage 1.00 LS $100,000
Sludge Disposal i°0.00 TON $250
Ion Exchange Regen.

Water Disposal 100,^-0.00 Gal. $0.25
Electrical Requirement 200,000.00 KWH $0.11
Quarterly Effluent Monitoring 4.00 EA $2,000
Subtotal

Ground Water Monitoring Program
Mobilization 1.00 LS $500
Sampling Equipment 1.00 LS $250
Sampler 16.00 Manhour $50
Shipping 2.00 EA $70
Analysis 10.00 Samples $100
Analysis (QA/QC) 2.00 Samples $100
Report 60.00 Manhour $60
Subtotal (Biennial Cost)
Annual Cost

TOTAL ANNUAL O&M
' ^ENT WORTH (30 YR @ 5%)

TOTAL ESTIMATED REMEDIAL COST

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, Vendor Quotations and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only. Design

would require bench scale testing.
3. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$70,000
$224,460

$10,000

$3,000
$100,000
$45,000

$25,000
$22,000
$8,000

$500
$250
$800
$140

$1,000
$200

$3,600
$6,490

Total Cost

$507,460

§3.245

$610,705
$7,851,000

$11,592,000

•2.
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item (2)

Table 26 6/22/93
ML Industries, Inc. Site

Ground Water Alternative G - Cost Estimate (1.3)
PUMP AND TREAT WITH DIRECT DISCHARGE TO DELAWARE RIVER

Quantity Units Unit Cost Extenaed Cost Total Cost
DIRECT CAPITAL COSTS
Site Preparation
Mobilization/Site Prep.
Health ana Safety Plan
Erosion/Sediment/Dust Control
Clear and Grub
Well Point System Start-up
Subtotal

Outfall Construction for
Delaware River Discharge
Subtotal

Purchased Treatment Plant Equipment (E)
GW Recovery Pump (75 GPM)
Equalization Tank (60,000 Gal)
Clarifier Feed Pump (125 GPM)
Mix Tank (5000 Gal)
Clarifier (250 GPM)
Lime Feed System
Chemical Feed Systems
"ilter Feed Sumo Tank (5000 Gal)
^iiter Feed Pump (125 GPM)
Multi Media Filter
Treated Water Tank (30,000 Gal)
Backwash Pump (500 GPM)
Sludge Transfer System
Sludge Thickener
Decant Pump (50 GPM)
Filter Press (.5 ton/day)
Filtrate Pump (10 GPM)
Ion Exchange Columns, Regen.,

Tanks, Pumps
Subtotal (E)

Treatment Plant Components
Installation
Instrumentation and Controls
Piping
Electrical
Building and Site improvements
Services / Utilities
Subtotal

VOC Pretreatment (MW-11)
Recovery Well w/pump
Air Stripper w/
sump tank and pump

Piping
Electrical
Pad/Building
Subtotal

Discharge
Piping
Earthwork
Piping End Treatments
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% W-)
Administration (5% +/-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL CAPITAL COSTS

1.00
i.OO
1.00
2.00
1.00

1.00

% of (E)
47.00
18.00
66.00
11.00
28.00
70.00

1.00

LS
LS
LS

ACRE
LS

LS

EA

$150.000
520,000
315,000
58,000

$15,000

5600.000

520,000

5150,000
520,000
515.000
516,000
$15,000

3600,000

4.00
1.00
3.00
1.00
1.00
1.00
1.00
1.00
2.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00
1.00

EA
EA
EA
EA
EA
LS
LS
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA
LS

$2,500
$23,000
$3,500
$4,000

$100,000
$14,000
$8,000
$4.000
S3.500
340,000
$12.000
$4,000
$6,000
$6,000
$1 ,000
$27,000

$700
$150,000

$10,000
$23,000
$10,500
$4,000

$100,000
514,000
58,000
54,000
510.500
$40,000
$12,000
$8,000
$6,000
$6,000
$1,000
527,000

$700
$150,000

$204,309
$78.246

$286,902
247,817

3121,716
3304,290

$20.000

1.00
500.00

1.00
1.00

EA
LF
LS
LS

$25,000
$20

S15.000
S25.000

525,000
310,000
315,000
325,000

$216,000

$600,000

$434,700

$1,043,280

$95,000

800.00 FT
2.00 ACRE
1.00 EA

$30 $24,000
$5,000 $10.000
$7,500 $7,500

$608,000
$365,000
$122,000

$41,500
$2,430,000

$1,095,000
$3,525,000

2ri— i
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Table 26 (Continued) 6/22/93

NL Industries, Inc. Site
Ground Water Alternative G - Cost Estimate (1.3)

PUMP AND TREAT WITH DIRECT DISCHARGE TO DELAWARE RIVER

Item (2) Quantity Units Unit Cost Extended Cost Total Cost -
ANNUAL OPERATING AND MAINTENANCE COSTS
Treatment Plant Operation
Operating Labor 2,000.00 Manhour S35
Maintenance (4% Total Capital) 1.00 LS S1 ' JOO
Well Point System

Inspection and Maintenance 1.00 L 0,000
Outfall Pipeline
Inspection and Maintenance 1.00 Lb $3,000

Chemical Usage ' 1.00 LS $100,000
Sludge Disposal 180.00 TON $250
Ion Exchange Regen.

Water Disposal 100,000.00 Ga $0.25
Electrical Requirement 200,000.00 KV $0.11
Quarterly Effluent Monitoring 4.00 EM $2,000
Subtotal

Ground Water Monitoring Program
Mobilization 1.00 LS $500
Sampling Equipment 1.00 LS $250
Sampler 16.00 Manhour $50
Shipping 2.00 EA $70
Analysis 10.00 Samples $100
Analysis (QA/QC) 2.00 Samples $100
Report 60.00 Manhour $60
Subtotal (Bienn-al Cost)
Annual Cost

$70,000
$141,000

$10,000

$3.000
$100,000
$45,000

$25,000
$22,000
$8,000

S500
$250
S800
$140

$1,000
$200

$3,600
36,490

$424,000

$3,2«"

TOTAL ANNUAL O&M
PRESENT WORTH (30 YR @ 5°/o,

JTAL ESTIMATED REMEDIAL COST

$427,245
$6,568,000

$10.093,000

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, Vendor Quotations and

O'Brien &G- e Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only. Design

would require bench scale testing.
3. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.
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Table 27
NL Industries, Inc. Site

South of U.S. Route 130
Sediment Alternative A - Cost Estimate 0,3)

NO ACTION

5/12/93

Item (2) Quantity Units Unit Cost Extended Cost Total Cost
ANNUAL OPERATING AND MAINTENANCE COSTS
Surface Water Monitoring Program
Mobilization
Sampling Equipment
Sampler
Shipping
Analysis
Analysis (QA/QC)
Report
Subtotal (Semi-Annual Cost)
Annual Cost

1.00
1.00

24.00
2.00

10.00
2.00

60.00

LS
LS

Manhours
EA

Samples
Samples

Manhours

$500
$150
$50
$70

$100
$100
$60

$500
$150

$1,200
$140

$1,000
$200

$3,600
$6,790

$13,580

TOTAL ANNUAL O&M
PRESENT WORTH (30 YR @ 5%)

$13,580
$209,000

TOTAL ESTIMATED REMEDIAL COST $209,000

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only.
3. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.
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Table 28
NL Industries, Inc. Site

South of U.S. Route 130
Sediment Alternative B (1.000 ppm) - Cost Estimate (1,5)

5/12/93

TEMPORARY STREAM DIVERSION

Item (2) Quantity Unas Unit Cost Extended Cost
DIRECT CAPITAL COSTS
Site Preparation (4)
Mobilization/Site Prep. 1.00 US
Health and Safety Plan 1.00 LS
Erosion/Sediment Control 1 .00 LS
Clear and Grub Access 5.00 ACRE
Subtotal

West Stream
Diversion
Access Grading 12,000.00 SY
Access Reinforcement 3,600.00 LF
Diversion Excavation 2.700.00 CY
Cofferdams 6.00 EA
Subtotal

Sediment Removal (3)
Cement Solidification 650.00 CY
Solidified Sediment Removal 1 ,300.00 CY
Solidified Sediment Hauling 1 ,300.00 CY
Comfirmational Sampling 80.00 EA
Subtotal

Restoration
Stream FL Replacment Soil 650.00 CY
Backfill Stream Flowline 650.00 CY
Backfill Diversion 2.700.00 CY
Vegetation 3.00 ACRE
Subtotal
West Stream Total

East Stream
Diversion
Access Grading 9,000.00 SY
Access Reinforcement 1 ,500.00 LF
Diversion Excavation 1,200.00 CY
Cofferdams 6.00 EA
Subtotal

Sediment Removal (3)
Cement Solidification 250.00 CY
Solidified Sediment Removal 500.00 CY
Solidified Sediment Hauling 500.00 CY
Comfirmational Sampling 40.00 EA
Subtotal

Restoration
Stream FL Replacment Soil 250.00 CY
Backfill Stream Bowline 250.00 CY
Backfill Diversion 1,200.00 CY
Vegetation 2.00 ACRE
Subtotal
East Stream Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% W-)
Administration <5<K W-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL ESTIMATED REMEDIAL COST
Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineer*. Inc. professional experience.
2. Line items provided to form budget cost only.
3. Cost for sediment disposal is included in the soil remediation estimates.
4. Land aquistion costs not included.
S. The cost* in thi* table were developed based upon the data currently available

and several assumption* necessary to evaluate the alternatives. Because
of the Incomplete nature of thi* data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. The** cost* should only be used for comparison of
technical alternative*.

$100,000.00
$20.00000
$50,000.00
$8,000.00

$2.00
$60.00
$10.00

$500.00

$25.00
$50.00
$10.00

$100.00

$15.00
$5.00
$5.00

$15,000.00

$2.00
$60.00
$10.00

$500.00

$25.00
$50.00
$10.00

$100.00

$15.00
$5.00
$5.00

$15,000.00

$100,000
$20,000
$50.000
$a • -00

$24.000
$216,000
$27.000
$3,000

$16.250
$65.000
$13,000
$3.000

$9.750
$3,250

$13.500
$45,000

$18.000
$90,000
$12.000
$3,000

$6,250
$25.000

$5.000
$4.000

$3.750
$1,250
$6,000

$30.000

$215.000
$129.000
$43,000

Total Cost

210.000

$270,000

$102.250

$72,000
$444.000

$123,000

$40,250

$41.000
$204.000
$858,000

"J87.000

45.000

r

oo
N)

O
0>o



Table 28A '
NL Industries, Inc. Site

South of U.S. Route 130
Sediment Alternative B (500 ppm) - Cost Estimate (1.5)

5/12/93

TEMPORARY STREAM DIVERSION

Item (2) Quantity Units Unit Cost Extended Cost
DIRECT CAPITAL COSTS
Site Preparation (4)
Mobilization/Site Prep. 1.00 LS
Health and Safety Plan 1 .00 LS
Erosion/Sediment Control 1 .00 LS
Clear and Grub Access 5.00 ACRE
Subtotal

West Stream
Diversion
Access Grading 12.000.00 SY
Access Reinforcement 3,600.00 LF
Diversion Excavation 2,700.00 CY
Cofferdams 6.00 EA
Subtotal

Sediment Removal (3)
Cement Solidification 1.100.00 CY
Solidified Sediment Removal 2,200.00 CY
Solidified Sediment Hauling 2.200.00 CY
Comfirmational Sampling 80.00 EA
Subtotal

Restoration
Stream PL Replacment Soil 1,1 00.00 C Y
Backfill Stream Flowline 1.100.00 CY
Backfill Diversion 2.700.00 CY
Vegetation 3.00 ACRE
Subtotal
West Stream Total

East Stream
Diversion
Access Grading 9,000.00 SY
Access Reinforcement 1 ,500.00 LF
Diversion Excavation 1 ,200.00 CY
Cofferdams 6.00 EA
Subtotal

Sediment Removal (3)
Cement Solidification 400.00 CY
Solidified Sediment Removal 300.00 CY
Solidified Sediment Hauling 800.00 CY
Comfirmational Sampling 40.00 EA
Subtotal

Restoration
Stream PL Replacment Soil 400.00 CY
Backfill Stream Flowline 400.00 CY
Backfill Diversion 1,200.00 CY
Vegetation 2.00 ACRE
Subtotal
East Stream Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% */-)
Engineering (15% +/-)
Administration (6"V* W-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL ESTIMATED REMEDIAL COST
Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Une items provided to form budget cost only.
3. Cost for sediment disposal is included in the soil remediation estimates.
4. Land aquistion costs not Included.
5. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$100.000.00
$20,000.00
$50,000.00
$8,000.00

$2.00
$60.00
$10.00

$500.00

$25.00
$50.00
$10.00

$100.00

$15.00
$5.00
$5.00

$15,000.00

$2.00
$60.00
$10.00

$500.00

$25.00
$50.00
$10.00

$100.00

$15.00
$5.00
$5.00

$15.000.00

$100,000
$20,000
$50.000
$40.000

$24.000
$216.000

$27,000
$3.000

$27,500
$110,000
$22.000
$8.000

$16,500
$5,500

$13.500
$45,000

$18,000
$90,000
$12.000
$3.000

$10,000
$40.000
$8.000
$4,000

$6.000
$2,000
$6.000

$30.000

$240,000
$144.000
$48,000

Total Cost

$210.000

$270.000

$167.500

$81,000
$519.000

$123,000

$62.000

$44,000
$229,000
$958,000

$432,000
$1.390.000
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Table 29
NL Industries, Inc. Site

South of U.S. Route 130
Sediment Alternative C (1.000 ppm) - Cost Estimate (1,5)

5/12/93

PERMANENT STREAM DIVERSION
Item (2) Quantity Units Unit Cost Extended Cost

DIRECT CAPITAL COSTS
Site Preparation (4)
Mobilization/Site Prep. 1.00 LS $100,000.00
Health and Safety Plan 1.00 LS $20,000.00
Erosion/Sediment Control 1.00 LS $50,000.00
Clear and Grub Access 5.00 ACRE $8,000.00
Subtotal

West Stream.
Diversion
Access Grading 12,000.00 SY $2.00
Access Reinforcement 3,600.00 LF $60.00
Diversion Excavation 2,700.00 CY $10.00
Diversion Fine Grading 4,000.00 SY $3.00
Cofferdams 6.00 EA $1,000.00
Subtotal

Sediment Removal (3)
Cement Solidification 650.00 CY $25.00
Solidified Sediment Removal 1,300.00 CY $50.00
Solidified Sediment Hauling 1,300.00 CY $10.00
Comfirmational Sampling 80.00 EA $100.00
Subtotal

Restoration
Stream FL Replacment Soil 650.00 CY $15.00
Backfill Stream 650.00 CY $7.00
Vegetation 3.00 ACRE $15,000.00
Subtotal
West Stream Total

East Stream
Diversion
Access Grading 9,000.00 SY $2.00
Access Reinforcement 1,500.00 LF $60.00
Diversion Excavation 1,200,00 CY $10.00
Diversion Fine Grading 1,700.00 SY $3.00
Cofferdams 6.00 EA $1,000.00
Subtotal

Sediment Removal (3)
Cement Solidification 250.00 CY $25.00
Solidified Sediment Removal 500.00 CY $50.00
Solidified Sediment Hauling 500.00 CY $10.00
Comfirmational Sampling 40.00 EA $100.00
Subtotal

Restoration
Stream FL Replacment Soil 250.00 CY $15.00
Backfill Stream 250.00 CY $7.00
Vegetation 2.00 ACRE $15,000.00
Subtotal
East Stream Total
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPtTAL COSTS
Contingency (25% +/-)
Engineering (15% +/-)
Administration (5% +/-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL ESTIMATED REMEDIAL COST
Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien &Gere Engineers, Inc. professional experience.
2. Line items provided to form budget cost only.
3. Cost for sediment disposal is included in the soil remediation estimates.
4. Land aquistion costs not included.
5. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives. ~

$100,000
$20,000
$50,000
$40,000

$24,000
$216.000
$27,000
$12,000
$6,000

$16,250
$65,000
$13,000
$8,000

$9,750
$4,550

$45,000

$18,000
$90,000
$12,000
$5,100
$6,000

$6,250
$25,000
$5,000
$4,000

$3,750
$1,750

$30,000

$216,000
$129,000
$43,000

Total Cost

$210,000

$285,000

$102,250

$59,000
$446,000

$131,100

$40,250

$36,000
$207,000
$863,000

$388,000
$1,251,000
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Table 29A
ML Industries, Inc. Site

South of U.S. Route 130
Sediment Alternative C (500 ppm) - Cost Estimate (1.5)

5/12/93

PERMANENT STREAM DIVERSION
Item (2) Quantity Units Unit Cost Extended Cost

DIRECT CAPITAL COSTS
Site Preparation (4)
Mobilization/Site Prep. 1.00 LS $100,000.00
Health and Safety Plan 1.00 LS $20,000.00
Erosion/Sediment Control 1.00 LS $50,000.00
Clear and Grub Access 5.00 ACRE $8,000.00
Subtotal

West Stream
Diversion
Access Grading 12,000.00 SY $2.00
Access Reinforcement 3,600.00 LF $60.00
Diversion Excavation 2,700.00 CY $10.00
Diversion Fine Grading 4,000.00 SY $3.00
Cofferdams 6.00 EA $1,000.00
Subtotal

Sediment Removal (3)
Cement Solidification 1,100.00 CY $25.00
Solidified Sediment Removal 2,200.00 CY $50.00
Solidified Sediment Hauling 2,200.00 CY $10.00
Comfirmational Sampling 80.00 EA $100.00
Subtotal

Restoration
Stream FL Replacment Soil 1,100.00 CY $15.00
Backfill Stream 1,100.00 CY $7.00
Vegetation 3.00 ACRE $15,000.00
Subtotal
West Stream Total

East Stream
Diversion
Access Grading 9,000.00 SY $2.00
Access Reinforcement 1,500.00 LF $60.00
Diversion Excavation 1,200.00 CY $10.00
Diversion Fine Grading 1,700.00 SY $3.00
Cofferdams 6.00 EA $1,000.00
Subtotal

Sediment Removal (3)
Cement Solidification 400.00 CY $25.00
Solidified Sediment Removal 800.00 CY $50.00
Solidified Sediment Hauling 800.00 CY $10.00
Comfirmational Sampling 40.00 EA $100.00
Subtotal

Restoration
Stream FL Replacment Soil 400.00 CY $15.00
Backfill Stream 400.00 CY $7.00
Vegetation , 2.00 ACRE $15,000.00
Subtotal
East Stream Total
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% +/-)
Administration (5% +/-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL ESTIMATED REMEDIAL COST
Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget cost only.
3. Cost for sediment disposal is included in the soil remediation estimates.
4. Land aquistion costs not included.
5. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$100,000
$20,000
$50,000
$40,000

$24,000
$216,000
$27,000
$12,000
$6,000

$27,500
$110,000
$22,000
$8,000

$16,500
$7,700

$45,000

$18,000
$90,000
$12,000
$5,100
$6,000

$10,000
$40,000
$8,000
$4,000

$6,000
$2,800

$30,000

$241 ,000
$145,000
$48,000

Total Cost

$210,000

$285,000

$167,500

$69,000
$522,000

$131,100

$62,000

$39,000
$232,000
$964,000

$434,000
$1,398,000
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Table 30
NL Industries, Inc. Site
North of U.S. Route 130

Sediment Alternative B (1000 ppm) - Cost Estimate (1,5)

5/12/93

MECHANICAL DREDGING

Item (2) Quantity Units Unit Cost Extended Cost
DIRECT CAPITAL COSTS
Site Preparation (4)
Mobilization/Site Prep. 1 .00 LS
Health and Safety Plan 1 .00 LS
Erosion/Sediment Control 1 .00 LS
Clear and Grub Access 5.00 ACRE
Subtotal

Mechanical Dredging 3,750.00 CY
Subtotal

Restoration
Stream FL Replacment Soil 1 ,500.00 CY
Backfill Stream Flowline 1,500.00 CY
Vegetation 3.00 ACRE
Subtotal

Dredged Soil Disposal
Loading 3.750.00 CY
Haul Offsite Non-Hazardous Waste 3,000.00 CY
Haul Offsite Hazardous Waste 750.00 CY
Dispose Offsite Hazardous Waste 3,000.00 CY
Dispose Offsite Non-Hazardous Waste 750.00 CY
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% W-)
Engineering (1 5% +/-)
Administration (5% +/-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL ESTIMATED REMEDIAL COST

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2, Line items provided to form budget cost only.
3. Cost for sediment disposal is included in the soil remediation estimates.
4. Land aquistlon costs not included.
5. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$100.000.00
$20.000.00
$50.000.00
$8.000.00

$30.00

$15.00
$5.00

$15,000.00

$15.00
$20.00
$50.00

$285.00
$75.00

$100.000
$20.000
$50,000
$40,000

$300,000

$22.500
$7.500

$45,000

$56.250
$60,000
$37,500

$855,000
$56,250

$338.000
$203.000
$68.000

Total Cost

$210,000

$300,000

$75,000

$1 .065,000
$1,350,000

$609,000

$1,959,000
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Table 30A
NL Industries, Inc. Site
North of U.S. Route 130

Sediment Alternative A - Cost Estimate (1,3)
NO ACTION

6/22/93

Item (2) Quantity Units Unit Cost Extended Cost Total Cost
ANNUAL OPERATING AND MAINTENANCE COSTS
Surface Water Monitoring Program
Mobilization
Sampling Equipment
Sampler
Shipping
Analysis
Analysis (QA/QC)
Report
Subtotal (Semi-Annual Cost)
Annual Cost

1.00
1.00

12.00
1.00
5.00
1.00

60.00

LS
LS

Manhours
EA

Samples
Samples
Manhours

$500
$150
$50
$70

$100
$100
$60

$500
$150
$600
$70

$500
$100

$3,600
$5,520

$11,040

TOTAL ANNUAL O&M
PRESENT WORTH (30 YR <g> 5%)

$11,040
$170,000

TOTAL ESTIMATED REMEDIAL COST $170,000

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only.
3. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.
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Table 31
NL Industries, Inc. Site
North of U.S. Route 130

Sediment Alternative B (500 ppm) - Cost Estimate (1,5)

5/12/93

MECHANICAL DREDGING

Item (2) Quantity Units Unit Cost Extended Cost
DIRECT CAPITAL COSTS
Site Preparation (4)
Mobilization/Site Prep. 1.00 LS $100,000.00
Health and Safety Plan 1.00 LS $20.000.00
Erosion/Sediment Control 1.00 LS $50,000.00
Clear and Grub Access 5.00 ACRE $8.000.00
Subtotal

Mechanical Dredging 7.500.00 ' CY $80.00
Subtotal

Restoration
Stream FL Replacment Soil 1, 500.00 CY $15.00
Backfill Stream Flowline 1.500.00 CY $5.00
Vegetation 3.00 ACRE $15,000.00
Subtotal

Dredged Soil Disposal
Loading 7,500.00 CY $15.00
Haul Offsite Non-Hazardous Waste 6,000.00 CY $20.00
Haul Offsite Hazardous Waste 1,500.00 CY $50.00
Dispose Offsite Hazardous Waste 6,000.00 CY $235.00
Dispose Offsite Non-Hazardous Waste 1,500.00 CY $75.00
Subtotal
TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% +/-)
Engineering (15% +/-)
Administration (SV> +/-)
TOTAL INDIRECT CAPITAL COSTS

TOTAL ESTIMATED REMEDIAL COST

Notes:
1 . Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget cost only.
3. Cost for sediment disposal is included in the soil remediation estimates.
4. Land aquistion costs not included.
5. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.

$100.000
$20.000
$50.000
$40,000

$600,000

$22,500
$7.500

$45,000

$112.500
$120.000

$75,000
$1.710.000

$112,500

$604.000
$362.000
$121,000

Total Cost

$210,000

$600,000

$75,000

$2.130,000
$2.415,000

$1.087.000

$3.502.000
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TABLE 32 5/12/93

ML Industries, Inc. Site
Miscellaneous Components - Cost Estimate (1,3)

Item (2)
DIRECT CAPITAL COSTS
Shower Tank
Excavation
Soil Management
Tank Removal / Cleaning
Tank Disposal
Confirmational Sampling
Fill
Subtotal

Septic Tank / Leach Mound
Pump Septic Tank
Fill
Remove and Dispose Piping
Final Grading
Subtotal

TOTAL DIRECT CAPITAL COSTS

INDIRECT CAPITAL COSTS
Contingency (25% */-)
Engineering (15% +/-)
Administration (5% +/-)

Quantity

75.00
75.00

1.00
2.50
4.00

110.00

1.00
330.00

1.00
4,500.00

Units

CY
CY
LS

Tons
Samples

CY

LS
CY
LS
SY

Unit Cost Extended Cost

$15.00
$20.00

$1 ,000.00
$100.00
$25.00
$15.00

$1 ,000.00
$15.00

$10,000.00
$2.00

$1,125
$1,500
$1 ,000

$250
$100

$1,650

$1,000
$4,950

$10,000
$9,000

$8,000
$5,000
$2,000

Total Cost

$5,625

$24,950

$30,575

TOTAL INDIRECT CAPITAL COSTS

TOTAL ESTIMATED REMEDIAL COST

$15,000

$46,000

Notes:
1. Cost estimate based on R.S. Means 1990 Construction Cost Data, and

O'Brien & Gere Engineers, Inc. professional experience.
2. Line items provided to form budget estimate only.
3. The costs in this table were developed based upon the data currently available

and several assumptions necessary to evaluate the alternatives. Because
of the incomplete nature of this data and the possibility that actual
conditions may vary considerably from these base assumptions, these costs
are not necessarily indicative of the actual remediation costs that will
be incurred. These costs should only be used for comparison of
technical alternatives.
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Table 33 •
NL Industries, Inc. Site

SOIL REMEDIAL ALTERNATIVE SUMMARY

4

Key Component*

Overall Protection of human
health and the environment
-How risks are eliminated,

reduced, or controlled

Compliance with ARAB*
-Compliance with ARARs

Long Term Effectiveness
- Magnitude of residual risk

- Adequacy of controls

-Reliability ol controls

Reduction otToxtdtv.
Mobility, or Volume

Short Term Effectiveness
- Time until protection

is achieved * *

- Protection of community
during remedial actions

- Protection of workers
during remedial actions

- Protection of environment
during remedial actions

Implemenlability
- Technical feasibility

ALTERNATIVE A
Fencing
Deed restriction*

Fencing and Institutional
control* limit risk ol direct
human contact with
contaminated lolls.

ARARs will not be met.

Risk of human exposure
minimized but not eliminated.
biota exposure not eliminated.

Marginal

Fencing will require repair
and maintenance.

No reduction ol toxlcity, mobility,
or volume through treatment.

3 months

Minimal short term Impact.

Minimal short term impact.

Minimal short term Impact.

Standard construction
techniques.

PIQO ZOO I "IN
- Administrative feasibility

- Availability of services
and materials

Cost
- Capital Cost
- Annual OIM
- Present Worth (1-5%, 30 yra)
Total Estimated Remedial Cost

No administrative
difficulties anticipated.

Service* and material*
locally available.

1 ,000 ppm response 600 ppm response
$148,000
$2,000
$30,400
$178,400

ALTERNATIVE B
Bench scale tests, Field demonstration*
of technology on-site. Excavation
Soil Washing of excavated soil.
Replacement ol washed soil on-site
S/S ol hazardous washed soU with
off-site disposal

Excavation, soil washing, remove
lead from soil, limits direct
human & biota contact with soil.
Solidified soil is removed from (lie.

ARARs will be met.

Contaminated soil contained to
prevent human and biota contact.

Soil washing Is effective on
sands but not sills or clay.

None required

Remaining soil would meet
response objectives.

2Vii - 3 Mi years

Dust and noise monitoring
and control required.

Dust and noise monitoring
and control required.

Wetlands impacts will occur.
Silt and sedimentation
controls required.

Materials handling problems are
prevalent in soil washing. Field studies
on lead battery-recycling sit* Indicate
soil washing Is not effective In
removing lead from soil.

Significant input from State and
local authorities expected.

Service* and material*
locally available.

1 ,000 ppm response 600 porn rnponse
$13,431.000 $18.4M.OQO
$5,000 $5,000
$77,000 $77.000
$13,508,000 $18,486,000

ALTERNATIVE C
Excavation, off-Bite solidification/
stabilization (S/S) of all
•dl with oil-site disposal.

Excavation, S/S and off-site
disposal removes soil.

ARARs will be met.

Contaminated soil removed to
prevent human and biota contact.

S/S is effective in immobilizing
inorganic contaminants In soil.

Dependent on landfill selected

Remaining soil would meet
response objectives.

1 Mi - 2 years

Dust and noise monitoring
and control required.

Dust and noise monitoring
and control required.

Wetlands impacts will occur.
Sill and sedimentation
controls required.

Standard construction
techniques.

Significant input from State
and local authorities expected.

Service* and materials
locally available.

1,000 ppm response 500 ppm reeponee
$7,367,000 $10,338.000
$5,000 $5,000
$77,000 $77.000. .
$7.444,000 $10,416,000

ALTERNATIVE D
Bench teal* tests, Field demonstrations
of technology on-sile, Excavation
Soil washing ol hazardous non-land
disposable toil*. Consolidation area
on-slte, offslte disposal of hazardous
land disposable soil*.

'

Excavation, toll washing removes lead
from soil, soli consolidation limit* direct
human & biota contact with soil. Offslte
disposal limits direct contact with
contaminated soil.

ARARs will be met.

Contaminated soil removed or contained to
prevent human and biota contact.

Dependant on landfill selected.
Consolidation area is durable and effective.

Consolidation area will require maintenance.
Dependant on landfill (elected.

Remaining soil would meet
response objectives.

214-3 years

Dust and noise monitoring
and control required.

Dust and noise monitoring
and control required.

Wetlands Impacts will occur.
Silt and sedimentation
controls required.

Standard construction
techniques.

Coordination with government
agencies required.

Service* and material*
locally available.

1.000 ppm response 600 ppm response
$$,780,000 $10,383,300
$6.000 $5,000
$77,000 $77,000
$e,«67,000 $10,460,300



Key CompoTients 

Overa l l Protect ion of h u m a n 

heahh and the environrTtenl 

- H o w risks are e l im ina ted , 

reduced , or cont ro l led 

Compl iance wi th A R A R s 

-Comp l i ance wi th ARARs 

L o n g T e r m EHecth/eness 

~ Magn i tude o l f«^ iHual risk 

- Adequacy of controls 

-Rel iabi l i ty of contro ls 

Reduct ion o l Tox ic i ty , 

Mobi l i ty . Of Vo lu r rw 

Short T e r m E l iec t i veness 

- Time unti l protect lor i 

is achieved " 

- Prolect ion of c o m m u n j i y 

dur ing remedia l act ions 

- Protecl ion of workers 

du r i ng remed ia l act ions 

- Protec ' f env i ronment 

dur i r ig remedia l act ions 

ImplementabUity 

- Technical feasibi l i ty 

- Admin is t ra t ive feasibi l i ty 

Availabil ity of serv ices 

and mater ia ls 

Cost 

- Capi ta l Cost 

- Annua l O & M 

- Present Wor th ( 1 - 5 % . 30 yrs) 

Tota l Es t imated Remed ia l Cost 

A L T E R N A T I V E E 

Excava t i on , on -4 l t s 8 / 8 of hazardous 

^ui i requ i r ing t r e a t r n t h l fo l lowed by 

r t i : t * d i s p O M i ; o l f M * d isposa l of 

haza rdous tand d l s p e t a b l * soi ls, on -s i t e 

consof tda l lon of n o n - h a z a r d o u s soi l . 

Excava t ion . S/S, soi l consol idat ion 

a n d offst le d isposa l l imits direct 

h u m a n and b io ta contact wi th soil. 

ARARs will be met. 

Con iam ina ied soil conta ined l o 

: h u m a n and biota contact . 

S/S is ef fect ive In immobi l iz ing 

inorganic contaminants In soi l . 

Consol idat ion area Is durable and effect ive-

Consol idat ion area will require main tenance. 

)- ' l in ing soil would meet 

response object ives. 

1 * 6 - 2 years 

Dust and noise moni io r ing 

and contro l requ i red. 

Dust and noise moni tor ing 

and cont ro l requ i red. 

Wet lands impacts will occur. 

Silt and sed imentat ion 

controls requ i red . 

SlandsrH construct ion 

Signi f icant Input f rom State and 

local author i t ies expec ted . 

Services and mater ials 

locally avai lable. 

t.OOO p p m response 

$8,226,000 

$5,000 

$77,000 

$8,305,000 

$9,065,000 

$5,000 

$77,000 

$9,142,000 

T a b l e 3 3 ( C o n t i n u ' 

N L I n d u t t r t o t , I n c . 

S O I L R E M E D I A L A L T E A N A ' 

A L T E R N A T I V E F 

Excava t i on , o n - s i t e S I S of an 

haza rdous soU, on -« l t « 

c o n s o M a t i o n of t r«at«d s o i 

and n o n - h a z a r d o u s t e n . 

Excava t ion , S/S and soil 

conso l idat ion l imits direct 

h u m a n & b io ta contact with soil. 

500 p p m response 

kTn^Pwii 

NLI 002 0815 6/22/93 

IMARY 

ARARs wilt be met. 

Con tamina ted soil conta ined to 

prevent h u m a n and biota contact . 

S/S is ef fect ive In immobi l iz ing 

inorganic contaminants in soi l . 

Consol idat ion area Is durable and effective. 

Consol idat ion area will require maintenance. 

Rema in ing soi l would meet 

response object ives. 

1 Vi - 2 years 

Oust and noise moni tor ing 

and cont ro l requ i red. 

Dust and noise moni tor ing 

and contro l requ i red. 

Wet lands impacts witl occur. 

Silt and sed imenta t ion 

controls requ i red . 

Standard construct ion 

' r ^ h n i q u e s . 

- if leant input f rom Stale s:-

lucal author i t ies expec ted . 

Services a n d materials 

locally avai lable. 

1,000 p p m response 500 p p m response 

$5,111,000 

$5,000 

$77,000 

$5,188,000 

$e,osi,oo6 

$5,000 

$77,000 

$6,128,000 

$6,418,000 

N/A 

N/A 

$9,307,000 

ALTERNATIVE Q 

Excavat ion o l soU; 

Disposal at o l l - s l t e landf i l l . 

Excavat ion and of f -s i te d isposal 

e l iminates direct contact (human 

and biota) with contaminated < il. 

ARARs will be met. 

Contaminated soil removed to 

prevent h u m a n and biota contact. 

j e l y dependent on landfi l l se lected. 

Dependent on landfi l l se lected. 

No reduct ion of toxicity, mobi l i ty, 

or vo lume th rough t realment . 

IW - 2 yea is 

Dust and noise moni tor ing and 

control requ i red . Signif icant o f f -s i te 

transport of excavated soil involved. 

Dust and noise moni tor ing 

and contro l requ i red. 

Wet lands Impacts will occur. 

Silt and sed imentat ion 

controls requi red. 

St;i. •' I cons l iuc l ton 

techn iques. 

Coordinat ion with government 

agencies requ i red. 

Services and mater ials 

locally avai lable. 

1,000 p p m response 500 p p m reeponse 

$7,988,000 

N/A 

N/A 

$11,582,000 

ALTERNATIVE H 

Excavat ion o l on -s i t e soi l over 

1,000 p p m L e 9 ^ r * ' I'f : ' t» a n d wet land softs 

over 600 p p m Le;« i . tt«ai.-i>ent of hazardous soi ls 

r t q u M n g t r sa tmsn t . d isposal of hazardous land 

disposabis sods. on -aHs oonsol idat lon of n o n - h a z a r d o u s 

soils, o n - s l t s baci(f in of offsite soi ls Isss than 1,000 p p m . 

Excavat ion, t r sa tmsn t and soil consol idat ion 

el iminates direct contac t ( h u m a n and biota) 

with con tamina led soi l . 

ARARs will be met. 

Contaminated soil removed to 

prevent h u m a n and b io ta contact . 

Dependent on landf i l l se lected. 

Consol idat ion area Is durable and effect ive. 

Dependent i>: : I. 

Consol idat ion area will require main tenance. 

Remsdning soil wou ld meet 

response object ives. 

2 - 3'-6 years 

Dusi and noise moni tor ing and 

control requ i red. Signi f icant o f f -s i te 

transport of excavated soil invo lved. 

Oust and noise moni tor ing 

and control requi ic- i 

Wet lands Impacts will occur. 

Silt and sed imentat ion 

controls requ i red. 

Standard c c l i m 

techniques. 

Coordinat ion wi th government 

agencies requ i red . 

Services and mater ia ls 

locally avai lable. 

1,000 pprn response 500 p p m response 

$9,664,000 

$5,000 

$77,000 

$9,641,000 

• * l i i - h i t l r s l i m e fn r necessary agency a p p i f ) v a l 8 . p e r m i t t i n g r e q u i r e m e n t s , a n J ncRoli.-»ti(»n":; w l i i c h was e s t i m a t e d besed on s i m i l a r p r o g r a m s and a u r n c y inpu t . 



Table 34
NL Industrie., fee..»..«

GROUND WATER REMEDIAL ALTERNATIVE SUMMARY 6/22/93

Key Components

Overall Protection of human
health and the environment
-How risks are eliminated.

icduccd. or controlled

Compliance with ARARs
-Compliance with ARARs

Umg Term Effectiveness

- Magnitude of residual risk

Adequacy ol controls

-Reliability of controls

Reduction of Toxicity,
Mobility, or Volume

Short Term Effectiveness
- Time until protection

is achieved **
- Piotcclion of community

during remedial actions

- Protection of worker*
liming icmedial actions

- Protection of environment
during remedial actions

Implemenlahilily
- fccbni-.-al feasibility

- Aitmhrisliativc feasibility

- Availability of services
and m:ilciials

Cost
- Capital cost

Annual O & M

- Present woilh (1=5 1 . 30 us)

Total Uslim.ilcd Remedial Cost

ALTERNATIVE A

Biennial sampling of 10 on-she
wells - analysis for total arsenic
cadmium, lead. pH, conductivity
sulfate. and TDS.

Monitoring

ARARs will not be met.

Site ground water does
not meet MCLs

No controls at Site.

No controls at Site.

No reduction of toxicily, mobility.
or volume through treatment.

-

Minimal short term impact.

Minimal short term impact.

Minimal short term impact.

Standard monitoring

tcchniqueS-

r
No administrate *-<

diificullies anticipated.

Services and materials Q
locally available. f\)

$10,000 g

$3.245 £

S50.CXX)

$60. (XX)

ALTERNATIVE 8
Monitoring program of Alternative A
Pump & Treat using existing well
point system. On-site treabaent by
precipitation/flocculation followed
by ion exchange. Discharge to
ground water via infiltration pond.

Ground water
iccm-cicd and treated.

A R A R s will be met.

Risk of human exposure due to
contaminant migration through
ground water significantly reduced.

Bench-scale test required to determine
effectiveness of treatment train.

Water treatment plant reliable with
proper operation and maintenance.

Toxicily of ground water reduced
by treatment - sludge generated.

2' 7 - 3 yea is

Minimal stunt term impact.

Minimal short term impact.

Sill and sediment controls required.

Preliminary calculations indicate
a 10-acrc infiltration pond will be
required, which is not readily available.

Coordination with government
agencies and icsidenls required.

Services and materials
locally available

$2.802,000

$402.025

$65. ISO. (XX)

SS.'TC.OOO

ALTERNATIVE C
Monitoring program of Alternative A
Pump & Treat wing editing well
point lyitem. On-tlte treatment by
precipitalion/flocculatlon followed
by ion exchange. Discharge to
ground water via leach field.

Ground water
recovered and ticated.

ARARs will be met.

Risk of human exposure due to
contaminant migration through
ground water significantly reduced.

Bench-scale test required to determine
effectiveness of treatment train.

Water treatment plant reliable with

proper operation and maintenance.

Toxicily of ground water reduced
by treatment - sludge generated.

2'.i - 3 years

Minimal short term impact.

Minimal short loini impact.

Sill and sediment controls required.

Preliminary calculations indicate

a 30-acre leach field will be required.
which is not readily available.

Coordination with government
agencies and residents required.

Services and materials
locally available

$3,364.000

$429.505

$6.602.000

S9.966.(XX)

ALTERNATIVE D
Monitoring program of Alternative A
Pump & Treat using editing well
point system. On-site treatment by
preciplUtion/floccutaUon followed
by ion exchange. Discharge to
ground water via infiltration trenches.

Ground water
recovered and treated.

ARARs will be met.

Risk of human exposure due to
contaminant migration through
ground water significantly reduced.

Bench-scale test required to determine
effectiveness of treatment train.

Water treatment plant reliable with
proper operation and maintenance.

Toxicity of ground water reduced
by treatment - sludge generated.

2Vi - 3 years

Minimal short term impact.

Minimal short term impact.

Sill and sediment controls required.

Preliminary calculations indicate

an area of 20-acres is required,
which is not readily available.

Coordination with government
agencies and residents required.

Services and materials
locally available.

$2.894,000

$405.705

$6,236.000

$9.130. (XX)



T J H I C 3*1 (Continued) 

N L Industries, Inc. Site 

O K O U N U WATER RUMEIDIAL ALTERNATIVE SI i U ^ ^ R Y 

N L I 002 0817 

bini^s 

Key Oiinponcnts 

Oyc r i j j Protcclioo of human 

health snd the covironment 

-How risks arc c l iminalcd. 

r; I iced, orconl ro l ted 

Compliance wi th ARARs 

-Compliance wi th ARARs 

I^>ng Term EfTcctivcness 

- Magnitude of residual risk 

- Adequacy of controls 

-^Reliability of controls 

Reduction of Tox ic i ty . 

Mobi l i ty , or Volume 

Short Term EfTcclivenesa 

- Time until protection 

is achieved * • 

- Prulecljoii of coininunily 

during remedial actions 

- Prolccliuii of workers 

during remedial actions 

- Prntcction of environment 

during remedial actions 

l inplemcntahil ity 

- Technical feasibility 

- .Adniini!>lr;itivc feasibil i ty 

- Availabi l i ty of services 

and materials 

Co i t 

- C i p l U ] cost 

- Annual O A M 

- Preicat wof th ( I ' S % . 30 X " ) 

Total Pi*»"*«««* Remedial Cost 

A L T E R N A T I V E E 

Monitoring program of Ahcmativc A 

Pump & Treat using existing wel l point system. 

On-site treatment by prccipiiation/floccutation 

followed by ion eschiinge. Discharge lo 

ground w ater via reinjection 

wells tu uncoufmed aquifer. 

Ground water 

recovered and treated. 

ARARs w i l l be met. 

Risk of human exposure due lo 

contaminant migration through 

ground water significantly reduced. 

Bench-scale test required to determine 

effectiveness of lie.;;:, cnl train. 

Water treatment plant reliable wi th 

proper operation and maintenance. 

Toxicity of ground water reduced 

by treatment - sludge gcnciatcd. 

•Vh - 3 years 

Min imal short Ici in impact. 

f l initnal shun li.:tiu impact. 

Sill and bedimciil contruls icquircJ. 

The inipkmeii i . i t i t in of this alternative could result 

in a significant mounding effect, which could 

impact surface ijlruclurcs and the landlll) area. 

Coordination u i i l i i;ovcrnmenl 

agcpcics and residents required. 

Services and materials 

locally available. 

$2,643,000 

$410,665 

$6,313,000 

$8,956,000 

ALTERNATIVE F 

Monitoring program of Alternative A 

Pump & Treat using existing wel l point system. 

On-site treatment by precipitation'flocculation 

followed by ion exchange and upttunal 

reverse osmosis for TDS control. 

Dicharge to ground water via 

reinjection wells to confined aquifer. 

Ground water 

recovered and treated. 

ARARs w i l l be met. 

Risk of human exposure due to 

contaminant migration through 

ground water significantly reduced. 

Bench-scale test required lo detenninc 

effectiveness of treatment train. 

Water treatment plant reliable wi th 

proper operation and maintenance. 

Toxicity of ground water reduced 

by treatment - sludge generated. 

2 - 3 years 

Min imal short temi impact. 

Minimal short term impact. 

Sill and sediment controls required. 

Standard cunslrucliun and 

monitorini; techniques; 

Coordination wi lh government 

agencies and residents required. 

Services and materials 

locally available. 

$2,532,000 

$391,225 

$6,014,000 

$8,546,000 

A l . l ERNATIVE G (Streams) 

Moniioring program of Alternative A 

Pump &. Treat using existing wel l 

point system. On-site treatment by 

prccipitation/nocculation followed 

by ion exchange & reverse osmosis. 

Direct discharge to East Stream. 

Ground water 

recovered and Ireatcd. 

ARARs w i l l be met. 

Risk of human exposure due lo 

contaminant migration through 

ground water significantly reduced. 

Bench-scale test required to determine 

cffc' l i 'cncss of treatment train. 

Water treatment plant reliable with 

proper operation and maintenance. 

Toxicity of ground water reduced 

by treatment - sludge generated. 

3 - •' years 

Minimal sliort tcni i impact. 

Minimal sliort tenn impact. 

Sill and scdiiiieni controls required. 

SlanilarJ eunslruction and 

. moniioring techniques. 

Ct)t)i JInalion with govermiient 

agencies required. 

Services and materials 

locally available. 

$3,741,000 

$510,705 

$7,851,000 

$11,592,000 

A L T E R N A T I V E G (Delaware) 

Monitoring program of Altemalivc A 

Pump & Treat using existing well 

point system. On-site treatment by 

prccipitation/flocculation followed 

by ion exchaiige. Direct discharge 

to Delaware River. 

Ground walcr 

recovered and treated. 

ARARs w i l l be met. 

Risk of human exposure due to 

contaminant migration through 

ground water significantly reduced 

Bench-scale test required to detenninc 

effectiveness of treatment train. 

•Wi ticatmenl plant reliable with 

proper operation and maintenance. 

Toxicity of ground water reduced 

by treatment - sludge generated. 

3'.T - 4 years 

Minimal short tc im impact. 

Minimal short lenn impact. 

Sill and sedtmeni controls rctjuircd. 

Standard construction and 

monitoring techniques. 

Coordination with government 

agencies required. 

Services and materials 

locally available. 

$3,525,000 

.245 

$6.5bd.000 

$10,093,000 

• • Includes time for necessary aiicncy approvals, permitting requirements, and negotiations, which was , . j . 'uLtcd ba similar programs and agency input. 



Table 3,
NL Industries. Inc. Site

SEDIMENT REMEDIAL ALTERNATIVE SUMMARY

6/22/93

Key Components

Overall Protection of human
health and the environment
-How risks are eliminated,

reduced, or controlled

Compliance with ARARs
-Compliance with ARARs

Long Term Effectiveness
- Magnitude of residual risk

- Adequacy ol controls

-Reliability of controls

Reduction of Toxicity,
Mobility, or Volume

Short Term Effectiveness
- Time until protection is achieved '

- Protection of community
during remedial actions

- Protection of workers
during lemedial actions

- Protection of environment
during remedial actions

Implcmentability
- Technical feasibility

- Admiuisttative feasibility

- Availability of services and materials

Cost
- Capital cost
- Annual O & M
- Present worth (1=5%, 30 yrs)
Ti)l;>l Estimated Remedial Cost

(South of U.S. Route 130)

ALTERNATIVE A
Semi-Annual sampling of
surface water in West Stream

No human risk, but sediments which
exceed response objectives could
impact biota and surface water quality.

ARARs will not be met.

Sediments which do not meet response
objectives would be left in place

No controls at Site.

Nocontiolsat Site.

No reduction of toxicity, mobility,
or volume through treatment.

-

No short term impact.

No short term impact.

No short term impact.

8180 ^00 UN
Standard monitoring
techniques.

No administrative
difficulties anticipated.

Services and materials locally available.

1 ,000 ppm response 500 ppm response
$0

$13,580
$209.000
$209.000

ALTERNATIVE B
Temporary diversion of Streams,
Remove sediments in Streams south of
U.S. Rte. 130, sample. Divert water
back into Streams, backfill diversions.

Sediments which exceed response
objectives would be removed.

ARARs will be met.

No residual risk.

Sediments which exceed response
objectives would be removed.

Sediments which exceed response
objectives would be removed.

No reduction of toxicity, mobility,
or volume through treatment.

1 Vi - 2 years

Minimal short term impact.

Minimal short term impact.

Silt and sediment
controls required.

Standard construction and
monitoring techniques.

Coordination with government
agencies required.

Services and materials locally available

1 ,000 ppm response 500 ppm response
$858,000 $958.000

N/A N/A
N/A N/A

$1.245.000 $1.390.000

ALTERNATIVE C
Permanent diversion of Streams
Remove sediments in Streams south of
U.S. Rte. 130. Backfill Streams.

Sediments which exceed response
objectives would be removed.

ARARs will be met.

No residual risk.

Sediments which exceed response
objectives would be removed.

Sediments which exceed response
objectives would be removed.

No reduction of toxicity. mobility,
or volume through treatment.

1 '/2 - 2 years

Minimal short term impact.

Minimal short term impact.

Silt and sediment
controls required.

Standard construction and
monitoring techniques.

Coordination with government
agencies required.

Services and materials locally available.

1 ,000 ppm response 500 ppm response
$863,000 $964,000

N/A N/A
N/A N/A

$1,251,000 $1.398,000



Table 36 6/22/93

Key Components

Overall Protection of human
health and Ihe environment
-How risks are eliminated,

reduced, or controlled

Compliance with ARARs
-Compliance with ARARs

Long Term Effectiveness
- Magnitude of residual risk

- Adequacy of controls

-Reliability of controls

Reduction ot Toxicily,
Mobility, or Volume

Short Term HI liveness
- Time until protection

is achieved *"
- Protection ol community

during remedial actions

- Protection of woikers
during remedial actions

- Protection of environment
during remedial actions

Implementabilily
- Technical feasibility

- Administrative feasibility

- Availability of services and materials

Cost
- Capital cost
- Annual O&M
- Present worth (1-5%, 30 yrs)
Total Estimated Remedial Cost

Ml Industries, Inc. Situ
SEDIMENT HEMEDIAL ALTERNATIVE SUMMARY

(North of U.S. Route 130)

ALTERNATIVE A
Semi-Annual sampling of
surface water in streams
North of U.S. Route 130.

No human risk, but sediments which
exceed response objectives could
impact biota and surface water quality.

ARARs will not be met

Sediments which do not meet response
objectives would be left in place.

No controls at Site.

No controls at Site.

No reduction of loxicity, mobility,
or volume through treatment.

No shoit term impact.

No shod term impact.

No short term impact

Standard monitoring
techniques.

No administrative
difficulties anticipated.

Services and materials locally available.

$0
$11,040
$170,000
$170.000

ALTERNATIVE B
Mechanical dredijing of streams north
of U.S. Roui 1.30, treatment and/or
disposal of dredged sediments,
backfill streams.

Sediments which exceed response
objectives would be removed.

ARARs will be met

No residual risk.

Sediments which exceed response
objectives would be removed.

Sediments which exceed response
objectives would be removed.

Dependant of treatment/disposal
methods.

1 Vi - 2 years

Minimal short leirn impact.

Minimal short term impact.

Impact to environment caused by
excavation actvities Significant
silt and sediment controls required.

Standard construction and
monitoring techniques

Coordination with government
agencies required.

Services and materials locally available.

1.000 ppm response______600 ppm response

NLI 002 0819

$ < 350.000
N/A
N/A

$ 1,959,000

$2.416,000
N/A
N/A

$3.502.000

• • |ivlinlr< linir for neress.irv aucncv approvals, pemiilline rcqiiiremrnn ami nr<!i>tiati»ns: which was estimated ba«cd on similar procrams and agency input.
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FIGURE 1
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0096-12^82

GRAVEL ACCESS ROAD

SITE MAP
NL INDUSTRIES, INC. SITE

FIGURE 2
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EPA REGION II
SCANNING TRACKING SHEET

DOC ID #54417

DOC TITLE/SUBJECT:
FIGURE 3
SOIL AND SEDIMENT SAMPLE
LOCATION MAP

THIS DOCUMENT IS OVERSIZED AND CAN BE
LOCATED IN THE ADMINISTRATIVE RECORD FILE
AT THE

SUPERFUND RECORDS CENTER
290 BROADWAY, 18™ FLOOR
NEW YORK, NY 10007
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SOIL SAMPLE LOCATIONS: ON-SITE
NL INDUSTRIES, INC. SITE

FIGURE 4
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SOIL SAMPLE LOCATIONS VICINITY OF EAST STREAM
NL INDUSTRIES, INC. SITE
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LEGEND
PLANT AREA
STREAM

SOIL SAMPLE LOCATIONS
1000 ppm LEAD CRITERIA*1)

FIGURE 6

— PROPERTY LINE (APPROX.)
SOIL SAMPLE LOCATIONS
(LEAD < 1000 ppm)

SOIL SAMPLE LOCATIONS
(LEAD > 1000 ppm)
EXISTING CULVERT

NL INDUSTRIES, INC. SITE

(1) BASED ON MAXIMUM
OBSERVED CONCENTRATION
AT SOIL SAMPLE LOCATION. 1"=800'

ENGINEERS INC.
Edison , New Jersey



LEGEND
PLANT AREA
STREAM

SOIL SAMPLE LOCATIONS
500 ppm LEAD CRITERIA*1*

FIGURE 7

—PROPERTY LINE (APPROX.)
SOIL SAMPLE LOCATIONS
(LEAD < 500 ppm)

SOIL SAMPLE LOCATIONS
(LEAD > 500 ppm)
EXISTING CULVERT

NL INDUSTRIES, INC. SITE

(1) BASED ON MAXIMUM 80°
OBSERVED CONCENTRATION
AT SOIL SAMPLE LOCATION. 1"=800'

ENGINEERS INC.
Edison , New Jersey



0096-l£t^93 ASSESSMENT AREAS FOR WETLAND FIGURE 7.1.
EVALUATION TECHNIQUE
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WELL LOCATION MAP
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FIGURE 8
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0096-92^1782 FIGURE 9
SHALLOW UNCONFINED AQUIFER CONTOUR MAP

(DECEMBER 1990)
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FIGURE 10

FIRST CONFINED AQUIFER CONTOUR MAP

17®
16 (DECEMBER 1990)

NL INDUSTRIES, INC. SITE

x,
XPLANT

(OPERABLE
UNIT 2)X

\

PEDRICKTOWN
PENNSGROVE

.EGEND ROAD
-———— PLANT AREA
- - —— STREAM
- - -——PROPERTY LINE (APPROX.)

~\V EXISTING CULVERT

(-7.78) GROUND WATER EL
FEET BELOW 400
MSL

BR

.18
2" WELL (NESTED PAIR) AND DESIGNATION

»'" 4" WELL AND DESIGNATION
GROUND WATER FLOW DIRECTION

jrf-2 GROUND WATER CONTOUR
"^ AND ELEVATION BELOW MSL
MSL MEAN SEA LEVEL

0 400 800

\

r~

oo
K)

O
05
CO

ENGINEERS INC.



GEOLOGIC CROSS-SECTIONS
FIGURE 11

NL INDUSTRIES, INC. SITE

PLANT AREA
STREAM

3

—— --——PROPERTY LINE (APPROX.)
EXISTING CULVERT

PENNSGROVE
~ ROAD

———— mm

BR 2" WELL (NESTED PAIR) AND DESIGNATION
I8 4" WELL AND DESIGNATION

•CROSS-SECTION DESIGNATION
400 0 400 800

1"=400'-0"

ENGINEERS INC.
Edison , Ma* Jersey



Cd
Pb
S04

J 0.015 I
J 0.001

190

Cd
Pb
SO 4

J 0.004 I
J 0.001

200 I

Cd
Pb
so4

J 0.006
:j 0.014
: 2000

Cd :< 0.001
Pb : R
S04: J 2

GEOLOGIC
CROSS-SECTION A-A'

NL INDUSTRIES, INC. SITE

LEGEND

pv l̂ CLAY
F>1 SAND
MSL MEAN SEA LEVEL
| SCREEN INTERVAL
I BOHOM OF BORING
V GROUNDWATER ELEVATION

TAKEN 12/90
3R WELL DESIGNATION(TYP.)

+ 10 FEET ABOVE MSL
-10 FEET BELOW MSL
Cd CADMIUM
Pb LEAD

SO 4 SULFATE
J ESTIMATED VALUE

R REJECTED
NA NOT ANALYZED

££80 200

Cd
Pb
SO 4

:J 0.016
J 0.219

: NA

Cd
Pb
S04

Cd
Pb
S04

:J 0.008
:J<0.005
: 570

:<0.010
:J<0.001
: 5800

— +20
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— -10

— -20

NOTE:
1. ANALYTICAL DATA IS PRESENTED

ONLY FOR THOSE WELLS
SAMPLED IN 1989. UNITS ARE
IN ppm.

— -40

-50

-60

— -70

-80

SCALE
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Cd
Pb
S0

:<0.001
: R

Cd :J 0.006
Pb : 440
S04: J 69

Cd :J<0.001
Pb :J 0.006

4:

Cd
Pb
SO,

<0.010
J 0.001
5800

GEOLOGIC ;:
CROSS-SECTION B-B'

NL INDUSTRIES, INC. SITE

Cd :J 0.379Cd ; 0.049
Pb ;j<0.003

Cd :J 0.003Cd : 0.023
Pb : J<0.005 Pb :J 0.009Pb :J 0.01

S04: J 65 S04: J 650

1. ANALYTICAL DATA IS PRESENTED
ONLY FOR THOSE WELLS SAMPLED
IN 1989. UNITS ARE IN ppm.

LEGEND

EZ3 CLAY
r>1 SAND
MSL MEAN SEA LEVEL
I SCREEN INTERVAL
I BOTTOM OF BORING
5 GROUNDWATER ELEVATION

TAKEN 12/90
3R WELL DESIGNATION(TYP.)

+ 10 FEET ABOVE MSL
-10 FEET BELOW MSL
Cd CADMIUM
Pb LEAD

SO 4 SULFATE
J ESTIMATED VALUE

R REJECTED SCALE
HORIZONTAL:
VERTICAL: 1"=20'

1?r.80 300 UN



t-omez
Cd :J<0.001
Pb :j 0.005
SOA: J 89

Cd :J<0.001
Pb :j 0.002
SO: J 12

Cd :J<0.001
Pb :j<0.001
SO J 32

Cd :J<0.001
Pb :j 0.006
50^ : J 3.0

GEOLOGIC
CROSS-SECTION C-C'

NL INDUSTRIES, INC. SITE

LEGEND

EZ3 CLAY
F>1 SAND
MSL MEAN SEA LEVEL
I SCREEN INTERVAL
1 BOTTOM OF BORING
1 GROUNDWATER ELEVATION

TAKEN 12/90
3R WELL DESIGNATION(TYP.)

+10 FEET ABOVE MSL
-10 FEET BELOW MSL
Cd CADMIUM
Pb LEAD

SO 4 SULFATE
J ESTIMATED VALUE

NOTE:

1. ANALYTICAL DATA IS PRESENTED
ONLY FOR THOSE WELLS SAMPLED
IN 1989. UNITS ARE IN ppm.
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Cd :J<0.001
Pb :
S04:

R
30

MSL

0.004
:J 0.01

200

: 0.006
:J 0.014
: 2000

:J 0.015
:J 0.011

:J<0.001
:J<0.003

:J 0.001
:J 0.013

180

:J<0.001
:J 0.015

:<0.001
: R

13

1. ANALYTICAL DATA IS
PRESENTED ONLY FOR
THOSE WELLS SAMPLED IN
1989. UNITS ARE IN ppm.

GEOLOGIC
CROSS-SECTION

D-D'
NL INDUSTRIES, INC. SITE

LEGEND

3R
+ 10
-10
Cd
Pb

SO 4
J
R

CLAY
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MEAN SEA LEVEL
SCREEN INTERVAL
BOTTOM OF BORING
GROUNDWATER ELEVATION
TAKEN 12/90
WELL DESIGNATION(TYP.)
FEET ABOVE MSL
FEET BELOW MSL
CADMIUM
LEAD
SULFATE
ESTIMATED VALUE
REJECTED

9£80 200 I-IN

SCALE
HORIZONTAL: 1"=300'
VERTICAL: 1"=20'
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1990 SURFACE WATER LEAD CONCENTRATIONS
NL INDUSTRIES, INC. SITE
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1990 SURFACE WATER COPPER CONCENTRATIONS
NL INDUSTRIES, INC. SITE
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1990 SURFACE WATER ZINC CONCENTRATIONS 
NL INDUSTRIES. INC. SITE 
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BEGINNING OF CEO CHANNEL 
[57190 

EPA-1 

MILITARY RESERVATION 

EPA-9 
LEGEND 

• EPA 1990 SAMPLE LOCATION 
AND DESIGNATION 

fvnW ZINC CONCENTRATION (ppm) 
.-- PU\NT AREA 
— STREAM 

PROPERTY LINE (APPROX.) 
EXISTING CULVERT 12OO 
PROJECT SITE 
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eeeo 200 I"IN 
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1990 SURFACE WATER LEAD CONCENTRATIONS RATIOS
TO AWQC-ACUTE AND CHRONIC

NL INDUSTRIES. INC. SITE

n

CORPS OF ENGINEERS (CEO) CHANNEL

EPA-9

BEGINNING OF CEO CHANNEL

MILITARY RESERVATION

EPA-9
LEGEND

EPA 1990 SAMPLE LOCATION
AND DESIGNATION

--ACUTE RATIOS
— CHRONIC RATIOS

PLANT AREA
STREAM

— --—PROPERTY LINE (APPROX.)
/ EXISTING CULVERT 12QO

W/WA PROJECT SITE
EXISTING CULVERT

EAST STREAM

O
C
70m

CD



CORPS OF ENGINEERS STREAM

TBIBLriAff

EAST STREAM

WEST STREAM
A MY MECHT (WSS.

Z. SAMPLNC MM 08WWO M 1988. <H0 *
1990- FOR [ACH SAMPLE LOCAnON, CARUESt
AVWABIE «WM.-fSIS 5 SHOW.

LEGEND

Of SAMPLE

O CWJCEWR*nON M n

STREAM SEDIMENT
LEAD CONCENTRATIONS

NL INDUSTRIES, INC.
PEDRICKTOWN, N.J.

O
Ow

o
03



RANGE OF SEDIMENT LEAD CONCENTRATIONS 
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OQ96-60?t9S
SOIL EXCAVATION ZONES
1000 ppm LEADQ) LIMIT

NL INDUSTRIES, INC. SITE

LEGEND

FIGURE 23

r AA2—^> WETLANDS AREA

PLANT AREA
STREAM

-PROPERTY LINE (APPROX.)
SOIL SAMPLE LOCATIONS
(LEAD < 1000 ppm)

SOIL SAMPLE LOCATIONS
(LEAD > 1000 ppm)
PROPOSED 18" EXCAVATION NOTE:

PROPOSED 6" EXCAVATION TOTAL VOLUME OF
PROPOSED 3" EXCAVATION

EXISTING CULVERT

O

EXCAVATION 21,000 CY

O

O
O

o
CO

O

o o O

(1) BASED ON MAXIMUM
OBSERVED CONCENTRATION
AT SOIL SAMPLE LOCATION.

600 600 1200

1"=600'
ENGINEERS INC.
Edison , New Jersey



FIGURE 24SOIL EXCAVATION ZONES
LEGEND

WETLANDS AREA 500 ppm LEAD
PLANT AREA
STREAM
PROPERTY LiNE (APPROX.)
SOIL SAMPLE LOCATIONS
(LEAD < 500 ppm)

NL INDUSTRIES, INC. SITE

SOIL SAMPLE LOCATIONS
'LEAD > 500 ppm)
PROPOSED 18 EXCAVATION
PROPOSED 6" EXCAVATION
PROPOSED 3" EXCAVATIQ

NOT
TOTAL VOLUME OF
EXCAVATION 29,800 CY

(1) BASED ON MAXIMUM
OBSERVED CONCENTRATION
AT SOIL SAMPLE LOCATION.

ENGINEERS INC
Edison , New Jersey



0096-20^82 FIGURE 25ON-SITE TREATMENT ALTERNATIVE
SOIL WASHING

NL INDUSTRIES, INC. SITE

EXCAVATED SOILS
STAGING AREA/

OVERSIZED SOIL AND
DEBRIS STAGING AREA

SOIL WASHING
TREATMENT AREA

TREATED SOILS STAGING AREALEGEND
WETLANDS AREA PROPOSED EXCAVATION AREAS

(REFER TO FIGURES 23 AND
24) FOR SPECIFIC AREAS OF
EXCAVATION BASED ON
PARTICULAR LEAD CONCENTRATIONS

PLANT AREA
• - —— STREAM
--——PROPERTY LINE

800
ENGINEERS INC
Edison , New Jeragy



ON-SITE TREATMENT ALTERNATIVE FIGURE 26

,««•**.

SOLIDIFICATION/STABILIZATION
NL INDUSTRIES, INC. SITE

EXCAVATED SOILS
STAGING AREA

/
S/S REAfitNT BENDING
REACTOR LOCATION

TREATED SOILS
CURING AREA

LOADING AREAS FOR
OFF-SITE TRANSPORT

WETLANDS AREA
PROPOSED EXCAVATION AREAS
(REFER TO FIGURES 23 AND 24
FOR SPECIFIC AREAS OF EXCAVATION
BASED ON PARTICULAR LEAD
CONCENTRATIONS.

PLANT AREA
STREAM

— PROPERTY LINE (APPROX.)
EXISTING CULVERT

SI OBREN60ERE
ENGINEERS INC.



ON-SITE TREATMENT ALTERNATIVE RGURE 27

EXCAVATION STAGING AREAS
NL INDUSTRIES, INC. SITE

M2V
IAA3

AA4

f

J'fNNSCROVF

LEGEND
WETLANDS AREA

PLANT AREA
STREAM

• PROPERTY LINE (APPROX.)
EXISTING CULVERT

PROPOSED EXCAVATION AREAS
(REFER TO FIGURES 23 AND 24
FOR SPECIFIC AREAS OF EXCAVATION
BASED ON PARTICULAR LEAD
CONCENTRATIONS.

800 0 800

1"=800'

EXCAVATED SOILS
STAGING

-LOADING AREA
FOR OFF-SITE
TRANSPORT

1600

Edison , New Jersey



0096-90-^82 FIGURE 28

PROPOSED ON-SITE CONSOLIDATION

LEGEND

WETLANDS AREA

AREA LOCATION
NL INDUSTRIES, INC. SITE

PLANT AREA
STREAM

— --_——PROPERTY LINE (APPROX.)
EXISTING CULVERT

•TOP OF EXISTING LANDFILL
EL. 4V (APPROX.)

BASE OF PROPOSED
CONSOLIDATION AREA

TOP OF PROPOSED
CONSOLIDATION AREA
EL. 4V (APPROX.
29' HIGH)

NSNJ I
PUVNT LP \ V

Oj

, n——'
PENNSGROVE

(1) BASED ON MAXIMUM
OBSERVED CONCENTRATION
AT SOIL SAMPLE LOCATION.

600 0 600 1200

o
N)

O
CD
-£,
•CO

1"=600'
ENGINEERS INC.
Edison , Now Jersey



EXISTING WELL POINT LOCATIONS FIGURE 29
GRAVEL ACCESS ROAD

NL INDUSTRIES, INC. SITE

j^EDRICKTOVVN
LEGEND

PLANT AREA
—— - —— STREAM

—— --——PROPERTY LINE (APPROX.)^
NE NORTHEAST SUB-SYSTEM
SE SOUTHEAST SUB-SYSTEM
SW SOUTHWEST SUB-SYSTEM
NW NORTHWEST SUB-SYSTEM
a WELL POINT LOCATION AND

DESIGNATION

Oo

o
OD

EXISTING CULVERT 40U 0 400

r=4oo'-o"
800 OBREN6GERE

ENGINEERS INC.
Edison , New Jer&ey



GROUND WATER TREATMENT SYSTEM PROCESS SCHEMATIC 
NL INDUSTRIES, INC. SITE 

o o 
a> 

I 
"̂  
r ^ 
'^ 
-* 
03 
CM 

• • ' , i ; 

GROUND WATER 
RECOVERY * PRETREATMENT 
BY AIR STRIPPING 
(VICINIIY OF M W - n , 
M W - S D AND S W - B R ) 

NOTES: 

1. OPTIONAL REVERSE OSMOSIS UNIT 
WILL BE EMPLOYED DOWNSTREAM 
OF ION EXCHANGE UNITS,. IF 
NECESSARY, BASED ON TREATMENT 
PLJ^NT E F F L U E N T DISCHARGE LIMITS 
AND LOCATION. 

LEGEND 

PROCESS FLOW DIRECTION 
SLUDGE 
TREATED WATER 

NOT TG SCALE 

TO RECENERANT RINSATE 
STORAGE FOR 
TRANSPORT AND 
DISPOSAL 

o 

o^iao ^ coo' i-iN 
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TREATED WATER DISCHARGE 
ALTERNATES 

NL INDUSTRIES, INC. SITE 

FIGURE 31 

. LEGEND 

• . PROPOSED TREATMENT PAD &. BUIL NG 

o WELL POINT MANIFOLD TRANSFORMEr, PUMP 

ALTERNATE B DISCHARGE PIPING 

. — . _ ALTERNATE C DISCHARGE PIPING ALTERNATIVES 

PROPOSED INFILTRATION POND 
FOR. ALTERNATE B 

WETUXNDS AREA 

P\J\m AREA 

STREAM 

PROPERTY LINE (APPROX. 

EXISTING CULVERT 

) 

\ ' 

800 

1 = 8 0 0 ' 

ENGINEERS INC. 
Edison , New Jersey 
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EXTENT OF SEDIMENT REMOVAL NORTH
OF U.S. RT. 13Q(>500 ppm)

OEUWWt HMD

Zmlm i

NL INDUSTRIES, INC. SITE

CORPS OF ENGINEERS (CEO) CHANNEL

BEGINNING OF CEO CHAN....L

EPA-1

MILITARY RESERVATION

EPA-1
LEGEND

EPA 1990 ^AMPLE LOCATION
AND DESIGNAilON
PLANT AREA
STREAM

-PROPERTY LINE (APPROX.)
EXISTING TIM VERT
PROJF . ':. . L

lEXTENl uF SOIL REMOVAL
500 C.Y.)

1200

o
o
l£>o>
I

00
CM

£S80

EAST STREAM

O
c
73m

NO

= 1200'



OEUWWC DIVER

EXTENT OF SEDIMENT_ REMOVAL NORTH
OF U.S. RT. 130(>1000 ppm)

NL INDUSTRIES, INC. SITE

CORPS OF ENGINEERS (CEO) CHANNEL

BEGINNING OF CEO CHANNEL

MILITARY RESERVATION

LEGEND
EPA-1

EPA 1990 SAMPLE LOCATION
AND DESIGNATION

————— PLANT AREA
—— - —— STREAM

— --—PROPERTY LINE (APPROX.)
AV EXISTING CULVERT

^^j PROJECT SITE
———— EXTENT OF SOIL REMOVAL

(3750 C.Y.)

1200

EAST STREAM

1" = 1200'

O
C
X3m
Osl

NJ
NJ

^980 200



\

17*

UNCONFINED AQUIFER SHALLOW ZONE
GROUND WATER QUALITY 1989* FOR LEAD

NL INDUSTRIES, INC. SITE

FIGURE 33

CR2

PEDRICKTOWN
PENNSGROVE

LEGEND ROAD
—-- PLANT AREA
—— STREAM
—— PROPERTY LINE (APPROX.)

'PLUME DELINEATION BASED
ON USEPA ACTION LEVEL OF
10ppb FOR LEAD
EXISTING CULVERT
UPDATED TO
REFLECT 1990 DATA

3"
«"

2" WELL (NESTED PAIR) AND DESIGNATION
4" WELL AND DESIGNATION

• ESTIMATED PLUME DELINEATION
GROUND WATER FLOW DIRECTION

400 800

r~

oo

O
00
cn

1"=400'-0"

ENGINEERS INC.
Edson , New Jersey
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UNCONFINED AQUIFER SHALLOW ZONE
GROUND WATER QUALITY 1989 FOR CADMIUM

NL INDUSTRIES, INC. SITE

FIGURE 34

15
M4
*13

\

PLANT AREA
STREAM

——PROPERTY LINE (APPROX.)
PLUME DELINEATION BASED
ON USEPA MCL OF 10 ppb
AS OF JAN. 1990.
EXISTING CULVERT 400

2" WELL (NESTED PAIR) AND DESIGNATION
«'8 4" WELL AND DESIGNATION
— — ESTIMATED PLUME DELINEATION

800

o
CO

ENGINEERS INC.
Edison , New Jersey
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UNCONFINED AQUIFEr, DEEP ZONE
GROUND WATER QUALITY 1989* FOR LEAD

NL INDUSTRIES, INC. SITE

FIGURE

PEDRICKTQWM
•" —

LEGEND
PLANT ARE
STREAM

-PROPERTY LINE (APPROX.)
PLUME DELINEATION BASED
ON USEPA ACTION LEVEL OF
10ppb
EXISTING CULVERT 40,£

«'" 2" WELL
' 4" WELL. AND DESIGNATION

• ESTIMATED PLUME DELINEATION
L-DATED TO
REFLECT 1990 DATA

800 Bl

RC.AD
PAIR) AND DESiGNAT M

ENGINEERS INC.
Edison , New Jersey
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UNCONFINED AQUIFER DEEP ZONE
GROUND WATER QUALITY 1989 FOR CADMIUM

NL INDUSTRIES, INC. SITE

FIGURE 36

LEGEND
PLANT AREA
STREAM

•PROPERTY LINE (APPROX.)
PLUME DELINEATION BASED
ON USEPA MCL 10 ppb
AS OF JAN. 1990
EXISTING CULVERT

«'8 2" WELL (NESTED PAIR) AND DESIGNATION
3 4" WELL AND DESIGNATION

• — — ESTIMATED PLUME DELINEATION

400 800

1"=400'-0"

ENGINEERS INC.
Edison , New Jersey



APPENDIX A

USEPA PHASE III ANALYTICAL RESULTS

Note: Related data obtained by O'Brien & Gere Engineers inserted by hand.
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APPENDIX A
USEPA PHASE III ANALYTICAL RESULTS

Note: Related data obtained by O'Brien & Gere inserted by hand.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

' ' ' ' ' n .
°lt 26 FEDERAL. PLAZA

NEW YORK. NEW YORK 1O27S

Ml

RECEIVEDMr. Stephen JV. Holt .
NL Industries^Inc. ;

Corporate Environmental Services
P.O. BOX 1090 ;•;
Hightstown, N.J?08520

Re: NL Industries Superfund Site - Phase I'll Oversight Sampling

Dear Mr. Holt: _,.... .,-,.; ..... :./••• %?'.:r;;:;..-, :/: -/

Attached are the results of the Phase III oversight '-safftpje^: lament by:EBASCOr EPA's
oversight contractor at the NL Industries ̂ upert̂ ^
Salem County, New Jersey. Please'npte, that the locations T§ferred to In thi -Sediment
Analysis package may be found in Figur%V-1 in Volume IV of the Remedial Inveŝ tigjitipn
for the site, dated March, 1991 v ^ ,. Z^ J V

If you have any further questions, please call me at (212) 264-64I8.

Sincerely yours,

Michael H. Gilbert, Project Manager
Southern New Jersey Section II

Attachment

R E C E I V E D r~

o
Virginia Beach, VA, ' • $• . . . i't.-ac.... . •• j-i



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC, 1990

EBAS=Ebasco Services Inc.
OBGsObrien & Gere Engineers

Orginlcs (ug/kg)

Depth

Volatile*

LOCATIONS
EBAS
NL-SD-EPA-02-01
EPA-02
0 • 6 inches

OBG

Chtoromethane 14 U
Bromomelhane 14 U
Vinyl Chloride 14 U
Chloroethane 14 U
Methylene Chloride 46 UJ
Acetone 67 UJ
Carbon Disulfide 7 U
1.1-Dichloroethene 7U
1.1-Dichloroethane 7 U
1.2-Dichloroethena (total) 7U
Chloroform 7 U
1.2-Dichloroethane 7 U
2-Butanona 14 U
1.1.1-Trichloroethan« 7U
Carbon Tetrachlorida 7 U
Vinyl Acetate 14 U
Bromodichloromethana 7 U
1.2,-Dichloropropana 7 U
cis-1.3-Dichk>ropropena 7 U
Trichloroelhena 7 U
Dibromochloromethane 7 U
1,1,2-Trichloroe thane 7U
Benzene 7 U
trans-1,3-0ichloropropena 7U
Bromolorm 7 U
4-Melhyl-2-Pentanone 14 U
2-Hexanone 14 U
Tetrachloroethena 7 U
1.1,2.2-Tetf achloroethane 7 U
Toluene 12
Chkxobenzena 7 U
Ethylbeniene 7 U
Styrena 7 U
Xylene (total) 7U

2980 ZOO

EBAS
NL-SD-EPA-02-02
EPA-02
6 - 1 2 inches

13 U
13U
13U
13U
34 UJ
30 UJ
6U
6U
6U
6U
6U
6U
13 R
6U
6U
13U
6U
6U
6U
6U
6U
6U
6U
6U
6U
13U
13U
6U
6U
6U
6U
6U
6U
6U

OBG EBAS
NL-SO-FB-005
Field blank

10U
10U
10U
10U
4BJ
10 UJ
5U
5U
5U
5U
5U
18 J
10U
5U
5U
10 U
5U
5U
5U
5U
5U
5U
5U
5U
5U
10U
10U
5U
5U
5U
5U
5U
5U
5U

OBG



o

EBAS*Ebasco Services Inc.
OBG=Obrien & Gere Engineers

Organic* (ug/kg)

Depth

Volatile! Continued:

Tentatively identified
compounds (TICS)

Total TICs
Total TIC Concentration

LOCATIONS
EBAS OBG
NL-SD-EPA-02-Ot
EPA-02

0-6 inches

1
33 JN

NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC. 1990

EBAS OBG
NL-SD-EPA-02-02
EPA-02

6-12 inches

1
34 JN

EBAS
NL-SD-FB-005
Field blank

OBG

Qualifiers: J - estimated, U • nondetect N • presumptive evidence ol a compound; B • found in method blank; - R - rejected

e990 ZOO I1N



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

o

EBAS'Ebasco Services Inc.
OBG'Obrien A Gere Engineers

Orgtnlcs (ug/kg)

Depth

Ba*e/Neutr«ls/Acld«

Phenol
bis(2-Chlofoethyl) ether
2-Chbrophenol
1.3-Oichloroben2ene
1.4-Dicnlorobenzene
Benzyl alcohol
1,2-pichlotobenzene
2-Methylphenol
bis-(2-Chkxoisopfopyl)ether
4-Methypnenol
N-Nitroso-di-n-propylamine
Hexachloroelhane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylpheno)
Benzole acid
bis(2-Chloroethoxy)methane
2.4-Diehlorophenol
1,2.4-Trichkxobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiena
4-Chloro-3-methy1phenol
2-Mothylnapnthalene
Hexachlorocyclopentadiane
2,4,6-Tiichlorophenol
2.4.5-Trichlorophenol
2-Chloronaphthalerw
2-NitroaniBne
DimethylphthaJate
Acenaphylene
2,6-Dinit/otoluene
3-Nitroaniline

^980

LOCATIONS
EBAS
NL-SD-EPA-02-Ot
EPA-02
0-6 inches

450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
2200 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ

2200 UJ
450 UJ
2200 UJ
450 UJ
450 UJ
450 UJ

2200 UJ

OBG EBAS
NL-SD-EPA-02-02
EPA-02
6-12 inches

420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
2000 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ •
420 UJ
420 UJ
420 UJ
420 UJ
2000 UJ
420 UJ

2000 UJ
420 UJ
420 UJ
420 UJ

2000 UJ

OBG EBAS
NL-SD-FB-005
Field Blank

10U
10U
10 U
10U
10U
10U
10U
10U
10 U
10U
iou
10U
IOU
IOU
IOU
IOU
sou
10U
IOU
IOU
IOU
IOU
IOU
tou
10U
10U
IOU
sou
IOU
sou
IOU
IOU
IOU
sou

OBG



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

o

EBAS=Ebasco Services Inc.
OBG=Obrien & Gere Engineers

Organic* (ug/Vg)

Depth

B»se/Neutr«ls/Aclds
Continued:

Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Oibenzofuran
2,4-Dinitrotoluene
Oiethylphlhalate
4-Chlofophenyf-phenylether
Ruorene
4-Nrtroanilina
4,6-Dinilro-2-methylphenol
N-Nitrosodiphenylamlne (1)
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanlhrena
Anthracene
Di-n-butylphthalate
Ruoranthene
Pyrene
Butylbenzylphthalate
3.3'-dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Elhyhexyl)phIhnlale
Di-n-octylphalate
Benzo(b)fluoranlhene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(1,2.3-cd)pyrene
Dibenz(a.h) anthracene
Benzo(g,h.i)perylene

LOCATIONS
EBAS OBG
NL-SO-EPA-02-01
EPA-02

0 -6 inches

450 UJ
2200 UJ
2200 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
2200 UJ
2200 UJ
450 UJ
450 UJ
450 UJ

2200 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
900 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ
450 UJ

S980 ZOO UN

EBAS
NL-SD-EPA-02-02
EPA- 02

. 6-12 inches

420 UJ
2000 UJ
2000 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
2000 UJ
2000 UJ
420 UJ
420 UJ
420 UJ

2000 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
840 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ
420 UJ

OBG EBAS
NL-SD-FB-005
Field Blank

OBG

10U
SOU
SOU
10U
10U
10U
10U
10U
SOU
50U
10U
10U
10U
SOU
10U
10 U
10 U
10U
10U
10U
20 U
10U
10U
OBJ
10U
10 U
10U
10U
10U
10U
10U



o

NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

EBAS=Ebasco Service* Inc.
OBG=Obrien & Gere Engineers

Organic* (ug/Vg)

Depth

Pestlcldes/PCBt

alpha-BHC
beta-BHC
dfllta-BHC
gamma-BHC (Llndane)
Heplachlor
Aldrin
Heplachlor epoxlda
Endosulfan I
Oieldrin
4.4'-DDE
Endrin
EndosuKan II
4.4'-DDD
EndosuKan suHale
4.4-.DDT
Methoxychlor
Endrin ketone
alpha-Chlordana
gammaChlordana
Toxaphene
Aroclor-1016
Aroclor-1221
Arodor-1232
Aroclor-1242
Aroclor-1248
Af odor-1254
Atodor-1260

LOCATIONS
EBAS
NL-SD-EPA-02-01
EPA-02

0-6 inches

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OBG EBAS
NL-SD-FB-005
Field Blank

OBG

0 050 U
0 050 U
0.050 U
0 050 U
0 050 U
0 050 U
0.050 U
0.050 U
0.10 U
0.10 U
0.10 U
o.io u
0.10 U
o.tou
0.10 U
0.50 U
0.10 U
0.50 U
0.50 U
1.00U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
100U
1.00 U

Qualifiers: U • nondetect; NA • not analyzed

9980
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NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC18BO

EBAS'Ebasoo Services Inc.
OBG=Obiien & Gere Engineers

Organlcs (ug/kg)

Depth

B««e/Neutrals/Acldt
Continued:

Tentatively identified
compounds (DCS)

Total TICs
Total TIC Concentration

LOCATIONS
EBAS . OBG
NL-SD-EPA-02-01
EPA-02

0-6 inches

19
31270.00 JN

EBAS OBG
NL-SD-EPA-02-02
ERA- 02

6-12 inches

EBAS
NL-SD-FB-005
Field Blank

OBG

10
16030 JN

1
5.4 JN

Qualifiers: J • estimated, U • nondetect; N • presuntive evidence of a compound; B - found in method blank

Z.980 ZOO I1N



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

EBAS=Ebasco Services Inc.
OBG=Obrien & Gere Engineers

LOCATIONS
EBAS OBG

lnorg«nlcs(ug/l) NL-SD-EPA-02-01
EPA-02

Depth 0 • 6 inches

TCLP Inorganic*

Arsenic 6.38
Barium 70.20
Beryllium 5.00 U
Cadmium 5.00 U
Chromium 7.00 U
Lead 134.00
Mercury 0.20 U
Selenium 30.00 UJ
Silver 9 00 UJ

Qualifiers: J • estimated; U • nondetect

8980



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

EBAS=Ebasco Services Inc.
OBG=Obrien & Gere Engineers

LOCATIONS
EBAS OBG EBAS OBG EBAS OBG

Inorganics (mg/kg) NL-SD-EPA-03-03 NL-SD-EPA-04-02 NL-SD-EPA-O4-03
EPA-03 EPA-04 EPA-04

Depth 12-16 inches 6-12 inches 12-18 inches

Trace Metals

Antimony 7.90 R 7.00 R 570 R
Arsenic 8.20 J 7.9 4.80 J
Cadmium 0.75 R 0.66 R 0.49 J
Chromium 46.60 J 31.10 J 6.50 J
Copper 26.60 J 59 1.90 J
Lead 112.00 J 34.50 J 14.70 J
Selenium 0.65 0.23 0.13 J
Znc 39.30 J 25.60 J 9.50 J

Qualifiers: J • estimate!; R - rejected

O

£00
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NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

\

EBAS=Ebflsco Services Inc.
OBG=Obrien & Gere Engineers

Inorganics (mgAg)

LOCATIONS
EBAS
NL-SD-EPA-05-01
EPA-05

OBG EBAS
NL-SD-EPA-05-02
EPA-05

OBG EBAS
NL-SD-EPA-06 01
EPA-06

OBG

Depth

Trace Metals

0 • 6 inches 6- 12 inches 0 • 6 inches

Antimony
Afsenic
Cadmium
Chromium
Copper
Lead
Selenium
Znc

TOC

28.90 R
2.60 J
6.00 R
277.00 J
182.00 J
395.00 J
3.10 J
1.87 J

NA

47.30
12.00
4.01
229
143
375
3.60
600

NA

H
J
R

9.80
6.00
2.50
B2.9
55
11700
200
367.00

2600G

R
R
R

Qualifiers: J • estimated; R - rejected; NA - not analyzed

OZ.80 ZOO



NL INDUSTRIES
SEDIMENT ANALYSES

EBAS=Ebasco Services Inc.
OBG=Obrien & Gere Engineers

Inorganics (mg/Kg)

Depth

Trace Melals

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Selenium
Znc

TOC

LOCATIONS
EBAS
NL-SD-EPA-06-02
EPA-06

6-12 inches

PHASE I NOV. DEC 1980

OBG EBAS OBG
NL-SD-EPA-06-03
EPA-06

12-18 inches

12.40
48.60
11.60
10300
82.30
206.00
3.44
1120.00

R
J
J
J
J
J
R
J

12.00
39.40
6.30
74.70
51.30
111.00
1.70
590

R
J

R
J
J
J
J

EBAS
NL-SD-EPA-07-01
EPA-07

0 • 6 inches

OBG

44.00
20.30
33.70
20400
136.00
1060.00
1.40
1340.00

R
J
J
J
J
J
J
J

34155.00 J NA 122883.00 J

Qualifiers: J - estimated; R - rejected; NA • not analyzed

Vi.80
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NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

EBAS*Ebasco Services Inc.
OBG-Obrien & Gere Engineers

Inorganics (mg/Vg)

Depth

Trace Metals

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Selenium
Zinc

TOC

LOCATIONS
EBAS OBG
NL-SD-EPA-07-02
ERA - 07

6 - 1 2 inches

38.80
3000
19.10
149.00
114.00
423.00
2.40
642.00

R
J
J
J
J
J
J
J

EBAS
NL-SD-EPA-07-03
EPA • 07

12 • 18 inches

OBG

13.90
19.60
520
107.00
19.80
159.00
1 80
295.00

R
J
J
J
J
J
J
J

EBAS OBG
NL-SD EPA-08 01
EPA-08

0 • 6 inches

27961.00 J 5986800 J

690
900
0.59
13.70
610
46.60
022
75.20

3374

R
J
R
J
J
J
J
J

Qualifiers: J - estimated; R - rejected

ZLQ ZOO



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1090

EBAS=Ebasco Services Inc.
OBGsObrien & Gere Engineers

n
Inorganics (mg/kg)

Depth

Trace MeUls

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Selenium
Zinc

TOC

LOCATIONS
EBAS
NL-SD-EPA-08-02
EPA-08

6-12 inches

OBG EBAS OBG
OBG-SD-EPA-08-0
EPA•08

Split ol composite
sample

6.30
6.50
1.10
15.00
7.80
34.30
0.21
135.00

3568

R
J
R
J
J
J
J
J

14.10
16.90
350
34.70
20.40
291.00
0.54
217.00

16127

R
J
R
J
J
J
J
J

EBAS
NL-SD-EPA-09-01
E PA-09

0 • 6 inches

OBG

15.10
50.60
3390
103.00
82.60
598.00
2.20
1430.00

89119 J

R
J
J
J
J
J
J
J

Qualifiers: J • estimated; R - rejected

ez.80 zoo
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NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV, DEC 1990

EBAS = Ebasco Services Inc.
OBG=Obtien A Gere Engineers

Inorganics (mg/kg)

Depth

Trace Metals

LOCATIONS
EBAS OBG
NL-SD EPA-9-02
EPA-9

6-12 inches

EBAS OBG
ML SD-EPA-10-01
EPA • 10

0 - 6 inches

EBAS
NL-SD EPA-10-2
EPA- 10

6 - 1 2 inches

OBG

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Selenium
Zinc

TOC

2450
$4.20
31.80
107.00
86.20
668.00
2.50
1350.00

MA

R
J
J
J
J
J
J
J

860
30.60
1.20
2320
1090
38.60
0.20
190.00

R
J
R
J
J
J
J
J

800
27.40
1.10
52.20
26.20
60.10
0.33
274.00

R
J
R
J
J
J
J
J

2749.60 J 15849.00 J

Qualifiers: J • estimated; R • rejected; NA • not analyzed

ZOO



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

EBAS=Ebasco Services Inc.
OBG^Obrien & Gere Engineers

Inorganics (mg/kg)

Depth

Tr»ce Metals

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Selenium
Zinc

TOC

LOCATIONS
EBAS OBG
NL-SO-EPA-11-01
EPA • 11

0 • 6 inches

820
21.70
0.71
21.30
12.10
57.40
0.37

R
J
R
J
J
J
J

223.00 J

16071

EBAS OBG
NL-SD-EPA-12-01
EPA-12

0 • 6 inches

6.40
0.96
0.55
17.00
21.20
19.00
0.10
62.40

R
J
R
J
J
J
J
J

EBAS
NL-SD-EPA-12-02
EPA-12

6-12 inches

OBG

590
1.00
0.51
2440
1.60
5.30
0.11
64.30

R
J
J
J
J
J
J
J

14609.00 J 1643.00 J

o Qualifiers: J • estimated; R • rejected

9Z.80 200 I1N
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NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

O

EBASsEbasco Services Inc.
OBG=Obrien & Gera Engineers

Inorganics (mg/kg)

Depth

Tract Metal*

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Selenium
Zinc

TOC

LOCATIONS
EBAS OBG
NL-SD-EPA-13-01
EPA-13

0 • 6 inches .

EBAS
NL-SD-EPA-13-02
EPA-13

6-12 inches

OBG

8.10
1 00
0.70
41.10
3.20
33.50
0.46
26.10

n
J
R
J
J
J
J
J

EBAS
NL-SD-FB-007
Field Blank

•311

2366.00 113938.00 J 1.00 U

Qualifiers: U - nondetect; J - estimated

9Z.80 ZOO I1M



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1090

EBAS=Ebasco Services Inc.
OBG=Obrien & Gere Engineers

LOCATIONS
EBAS OBG EBAS OBG
NL-SD-WS-9-01 NL-SD-WS-15-01

Inorganics (mg/kg)

Depth

Trace MeUls

0 - 6 inches 0 - 6 inches

EBAS OBG
NL-SD-ES-14-01

0 • 6 inches

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Selenium
Zinc

6.80
6.60
1.60
10.00
6.80
19.00
0.21
51.00

R
J
J
J
J
J
J
J

NA
NA
NA
NA
NA
928.00
NA
NA

NA
NA
NA
NA
NA
513.00
NA
NA

o Qualifiers: U • nondelect; J • estimated; NA - not analyzed

I7N
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NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

EBAS=Ebasco Services Inc.
OBG=Obrien & Gere Engineers

LOCATIONS
EBAS OBG
NL-SD-ES-16-01

Inorganics (mg/Kg)

Depth 0 - 6 inches

Lead 311.00 J

Qualifiers: J • estimated

8Z.80 200 I1N



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

EBAScEbasco Services Inc.
OBG=Obrien & Gere Engineers

O

Grain Size

Depth

Slv«l

3/8'
4
10
40
80
100
140
200

LOCATIONS
EBAS OBG
NL-SD-EPA-03-03
EPA-03

12 -18 inches

Cumulative %

0.00
0.00
1.00
6.50
16.60
17.60
20.00
21.9

EBAS OBG
Nl-SD-EPA-04-02
EPA-04

6- 12 inches

Cumulative %

0.00
0.00
000
7.10
23.00
24.70
28.20
31.3

EBAS OBG
NL-SD EPA-04-03
EPA-04

12-18 inches

Cumulative %

0.00
0.00
0.30

21.00
69.90
75.30
84.20
88.3

OBG
NL-SD-EPA-05.01
EPA-05

0 • 6 inches

Cumulative %

000
0.00
0.00
1.30
4.80
17.90
20.20
22.4

/
v.

6L80 ZOO



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

EBAS=Ebasco Services Inc.
OBG=Obfien A Gere Engineers

O

Grain Size

Depth

Slvel

3/8-
4
10
40
60
100
140
200

LOCATIONS
EBAS OBG
NL-SD-EPA-06-OI
EPA-06

0 - 6 inches

Cumulative %

000
0.00
0.00
500
16.40
21.60
27.20
32.10

EBAS OBG
NL-SD EPA-06 02
EPA-06

6- 12 inches

Cumulative %

000
0.00
0.20
1.00
7.70
10.50
16.90
23.90

EBAS
NL-SD-EPA-06 03
EPA-06

12-18 inches

Cumulative %

0.50
0.50
1.20
8.20
2380
26.00
29.70
32.70

OBG EBAS
NL-SD EPA.07-02
EPA-O;

6 - 1 2 inches

Cumulative %

000
000
1.10
250
1080
1350
2060
2650

DOG

0880 200 UN



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

EBAS«Ebasco Services Inc.
OBGsObrien & Gere Engineers

o
Grain Size

Depth

Slvel

3/8'
4
10
40
BO
100
140
200

LOCATIONS
EBAS OBG
NL-SD-EPA-07-03
EPA • 07

12-18 inches

Cumulative %

0.00
0.00
3.30
7.70
25.60
30.60
42.10
49.80

EBAS OBG
NL-SD-EPA-08-01
EPA - 08

0 - 6 inches

Cumulative %

0.00
0.00
1.90
17.70
67.40
73.50
82.80
87.70

EBAS OBG
NL-SD-EPA.08 02
EPA-08

6 -12 inches

Cumulative %

000
1.80
1.90

18.10
65.90
72.10
80.00
84.80

EBAS OBG
OBG-SD-EPA.08-01
EPA-08

Split ol composite
sample

Cumulative %

000
0.00
0.50
1.00
1.90
2.60
740

21 60

1.880 200 nw



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

o

EBAS=Ebasco Services Inc.
OBG=Obrien & Gere Engineers

Grain Size

Depth

Sive*

3/B'
4
10
40
60
100
140
200

LOCATIONS
EBAS OBG
NL-SD-EPA-09-01
ERA-09

0 • 6 inches

Cumulative %

000
0.00
0.50
0.80
2.10
2.50
3.00
3.60

EBAS OBG
NL-SD-EPA-09-02
EPA-09

6 • 12 inches

Cumulative %

000
000
0.30
0.70
1.60
1.60
2.40
2.90

EBAS OBG
NL-SD-EPA-1001
EPA-10

0 - 6 inches

Cumulative %

2.60
4.60
6.20

22.10
64.50
69.90
7630
64.10

EBAS OBG
NL-SD EPA-1002
EPA-10

6 - 1 2 inches

Cumulative %

000
1.50
350
10.60
44.80
49.30
5660
64.00

2880 ZOO I1N



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

EBAS=Ebasco Services Inc.
OBG=Obrien & Gere Engineers

o
Grlan Slza

Depth

Sive*

3/8'
4
10
40
eo
100
140
200

LOCATIONS
EBAS
NL-SD-EPA-11-01
EPA-11

0-6 inches

Cumulative %

0.00
0.20
080
6.00

41.60
48.90
64.40
79.20

OBG EBAS
NL-SD EPA-12-01
E R A - 1 2

0 • 6 inches

Cumulative %

0.50
060
2.90
46.60
92.90
94.70
96.50
97.00

OBG EBAS OBG
NL-SD-EPA-12 02
EPA-12

6 - 1 2 inches

Cumulative %

0.00
0.00
1.90

4960
92.70
94.70
97.10
97.90

EBAS
NL-SD-EPA-13-01
EPA-13

0 -6 inches

Cumulative %

000
000
1.30

11 80
46.10
50.30
58. to
63.20

OBG

esso zoo



EBAS=Eba3co Services Inc.
OBG=Obrien & Gere Engineers

Inorganics (mg/kg)
Depth

LOCATIONS
EBAS
NL-S063-0
0-3 inches

OBG

NL INDUSTRIES
SOIL ANALYSES

PHASE III NOV. 1990

EBAS
NL-SO-63.3
3 • 6 inches

OBG EBAS
NL-SO-63-6
6 - 1 2 inches

OBG EBAS
NL-SO-63-12
1 2 - 1 8 inches

Lead 709 J 974 J 81 J 497 J

Qualifiers: J • estimated

200



NL INDUSTRIES
SEDIMENT ANALYSES

PHASE III NOV. DEC 1990

o

EBAS=Ebasco Services Inc.
OBGiObrien & Gere Engineers

LOCATIONS
EBAS OBG
NL-SD-EPA-13-02

Grain size EPA-13

Depth 6 -12 inches

Slve t Cumulative %

3/8' 0.00
4 0.00
10 0.90
40 10.80
60 36.50
100 41.70
140 48.40
200 52.90

5980
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EBAS=Ebasco Services Inc.
08G=Obrien & Gere Engineers

NL INDUSTRIES
SOIL ANALYSES

PHASE III NOV, 1990

Inorganics (mg/fcg)
Depth

Trice Metals

LOCATIONS
EBAS
NL-SO-213-18
18-24 inches

OBG EBAS
NL-SO-217-18
18-24 inches

OBG

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Selenium
Zinc

NA
NA
NA
NA
NA
312 J
NA
NA

21
60
28
150
74
1750
4
547

Qualifiers: J • estimated; R - rejected; NA • not analyzed

9880 ZOO



EBAS=Ebasco Services Inc.
OBG=Obrien & Gere Engineers

Organlcs (ug/l)

Volatile*

Chloromethane
Bromomethane
Vinyl Chlcxida
Chloroethane
Melhylene Chloride
Acetone
Carbon Dbulfide
1,1-Dichloroethena
1.1-Dichloroe thane
1.2-Dichloroethene (total)
Chloroform
1.2-Dichloroe thane
2-Butanone
1,1,1-Trichloroc thane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2,-Dichloropropane
cis-1,3-Diehloropropene
Trichloroethene
Oibromochloromethano
1,1,2-Trichloroe thane
Benzene
Uans • 1,3- Dichloropr opena
Bromolorm
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
1,1.2,2-Tetrachloroethane
Toluene
Chlorobenrene
Ethylbenzene
Styrena
Xylene (total)

NL INDUSTRIES
SURFACE WATER ANALYSES

PHASE III
NOV. DEC 1990

LOCATIONS
EBAS
NL-SW-EPA-02-01

tOUJ
10 UJ
10 UJ
10 UJ
11UJ
10 UJ
5UJ
5UJ
5UJ
5UJ
5UJ

21 UJ
10 UJ
5UJ
5UJ
10 UJ
5UJ
5UJ
5UJ
5UJ
5UJ
5UJ
SUJ
5UJ
SUJ
10 UJ
10 UJ
SUJ
SUJ
SUJ
SUJ
SUJ
SUJ
SUJ

OBG EBAS
NL-SW-FB004

10U
10 U
10 U
10U
9B
26 BJ
5U
5U
SU
5U
SU
22
10U
SU
SU
10U
SU
SU
SU
SU
5U
SU
SU
5U
SU
10 U
10U
SU
SU
SU
SU
SU
SU
SU

OBG EBAS
NL-TB-002

5J
10 UJ
10 UJ
10 UJ
10BJ
10 UJ
SUJ
SUJ
SUJ
SUJ
SUJ
19J
10 UJ
SUJ
SUJ
10 UJ
SUJ
SUJ
SUJ
SUJ
SUJ
SUJ
SUJ
SUJ
SUJ
10 UJ
10 UJ
SUJ
SUJ
SUJ
SUJ
SUJ
SUJ
SUJ

OBG

Qualifiers: U • nondetect. J • estimated. B - found in method blank

/.880 200
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NL INDUSTRIES
SURFACE WATER ANALYSES

PHASE III
NOV. DEC 1990

EBAS=Ebasoo Services Inc.
OBG»Obrien & Gere Engineers

LOCATIONS
EBAS OBG EBAS OBG

Organic* (ug/I) NL-SW-EPA-02-01 NL-SW-FB-004

Base/Ntutrals/Acldi

Phenol 10 U 10 U
bis(2-Ctikxoetnyl) ether 10 U ; 10 U
2-Chlorophenol 10 U 10 U
1.3-Dichkxobenzeno 10 U i 10 U
1.4-DkhkHobenzene 10 U j 10 U
Benzyl alcohol 10 U \ 10 U
1.2-Dichkxobenzena 10 U i 10 U
2-Methylphenol 10 U 10 U
bis-(2-Chkxoisopropyl)ethef 10 U 10 U
4-Methyphenol 10 U ; 10 U
N-hfitreso-di-n-propylamirM 10 U 10 U
Hexachkxoethane 10 U 10 U
Nrtrobenzerw 10 U 10 U
Isophorono 10 U 10 U
2-Nitrophenol 10 U 10 U
2.4-Dimethylphenol 10 U ' 10 U
Benzole acid 50 U 50 U
bis(2-Chloroethoxy)m0than« 10 U , 10 U
Naphthalene 10 U : to U
4-Chloroaniline 10 U i 10 U
Hexachlorobutadlen* 10 U • 10 U
4-Chloro-3-methytphenol 10 U 10 U
2-Methylnephthalen« 10 U 10 U
Hexachlorocyclopenladiene 10 U 10 U
2.4,6-Tfkhlorophenol 10 U 10 U
2.4,5-Trichlorophenol SOU SOU
2-Chloronaphlhalene 10 U 10 U
2-Nitioanilin« 50 U •. 50 U
Dimethylphthalate 10 U / 10 U
Acenaphylene 10 U •/ 10 U
2,6-Dinitrotoluene 10 U . 10 U
3-Nitroanilina 50 U 50 U

too
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NL INDUSTRIES
SURFACE WATER ANALYSES

PHASE III
NOV. DEC 1990

EQAS'Ebasco Services Inc.
OBGcObrien & Gere Engineers

LOCATIONS
EBAS OBG EBAS OBG

Org«nlcs (ug/I) NL-SW-EPA-02-01 NI-SW-FB-004

8»se/Neutrals/Acld»
Continued:

Acenaphthene 10 U 10 U
2.4-Dinitrophenol SOU SOU
4-Nitrophenol 50 U 50 U
Dibenzohjran . 10 U 10 U
2,4-Dinitrololueno 10 U 10 U
Diethylphttialata 10 U 10 u
4-Chlorophenyl-phenylether 10 U 10 U
Fluorene 10 U 10 (J
4-Nilroaniline 50 U 50 u
4.6-Dinitro-2-methylphenol 50 U 50 u
N-Nitrosodiphenylamine (1) 10 U 10 (J
4-Bromophenyl-phenylether 10 U 10 (J
Hexachlorobenzene 10 U iou
Penlachlcxophenol 50 U 50 U
Phenanthrena 10 U IOU
Anthracene IOU IOU
Di-n-butylphthalate IOU IOU
Ruoranthene IOU 10 U
Pyrene 10 U IOU
Butylbenzylphthalate IOU IOU
3.3'-dichloroben»din« 20 U 20 U
Benro(a) anthracene IOU IOU
Chrysene IOU IOU
bis(2-Ethyhexyl)phthalata 10 U g BJ
Oi-n-octylphalata IOU IOU
Benzo(b)fluoranthene IOU 10 U
Benzo(k)(luoranthene IOU IOU
Benzo(a)pyrena IOU IOU
lndeno(1.2.3-cd)pyrena IOU IOU
Dibenz(a.h)anthracene IOU 10 u
Benzo(g,h,i)perylene IOU IOU

698°



NL INDUSTRIES
SURFACE WATER ANALYSES

PHASE III
NOV. DEC 1990

EBAS=Ebasco Services Inc.
OBG=Obrien & Gere Engineers

LOCATIONS
EBAS OBG EBAS OBG

Organlcs (ug/1) NL-SW-EPA-02-01 NI-SW.FB-004

B*se/Neutr«ls/Acldt
Continued:

O Tentatively identified
compounds (DCS)

Total TICS t 1
Total TIC Concentration 3.9 JN 9.7 JN

Qualifiers: U - nondoct, J - estimated, B • found in method blank. N - presumptive evidence of a compound

"680



EBAScEbasco Services Inc.
OBG-Otxien & Gere Engineers

Organlcs (ug/1)

Pestlcldes/PCBs

alpha-BHC
bela-BHC
della-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heptachlor epoxide
Endosullan I
Dieldrin
4.4-.DDE
Endrin
Endosullan II
4.4--DDD
Endosullan sullata
4.4--DDT
Methoxychkx
Endtin ketone
alpha-Chkxdane
gamma-Chtordano
Toxaphene
Ar odor-1016
Arodor-1221
Arodor-1232
Arodor-1242
Ar odor-1248
Arodor-1254
Aroclor-1260

Qualifiers: U-nondetect

NL INDUSTRIES
SURFACE WATER ANALYSES

PHASE III
NOV. DEC 1990

LOCATIONS
E8AS
NL-SW-EPA.Q2-OI

0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.50 U
0.10 U
0.50 U
0.50 U
1.0 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
1.0 U
1.0 U

OBG EBAS OBG
NL-SW-FB-004

0 050 U
0050U
0.050 U
0.050 U
0050U
0.050 U
0.050 U
0.050 U
0.10 U
0.10 U
0.10 U
0.10U
0.10U
0.10 U
0.10 U
0.50 U
0.10 U
0.50 U
0.50 U
1.0 U

0.50 U
050U
0.50 U
0.50 U
050U
1.0U
1.0 U

V6SO ^oo



EBAS=Ebasco Services Inc.
OBG-Obrien & Gere Engineers

Inorganics (ug/l)

NL INDUSTRIES
SURFACE WATER ANALYSES

PHASE III
NOV. DEC 1990

LOCATIONS
EBAS
NL-SW-EPA-02-01

OBG EBAS
NL-SW-EPA-11-01

OBG EBAS
NL-SW-ES-14

OBG

o

Total Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

2250.00
14.00 L
1.00 L
44.60
1.30
4.40
17000.00
9.00 U
8.90
5.10
1920.00
50.20
6990.00
241.00
0.20
12.50
6240.00
2.00
3.00
17100.00
1.00 U
3.00 U
67.80

U

307.00
14.10
1.90
38.20
1 00
5.30
53100.00
9.00
41.50
5.70
6870.00
10.00
29800.00
7200.00
0.20
38.40
6680.00
2.00
21.40
213000.00
1 00 U
300 U
157.00

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
37.00
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Qualifiers: J • estimated; U -nondetect; NA - not analyzed

Z680 ZOO



EBAScEbasco Services Inc.
OBG=Obrien & Gere Engineers

NL INDUSTRIES
SURFACE WATER ANALYSES

PHASE III
NOV. DEC 19«0

o
Inorganics (ug/I)

Total MeUls

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Qualifiers: J - estimated; U - nondetect

LOCATIONS
EBAS
NL-SW-FB-003

OBG EBAS
NL-SW-FB-004

OBG

4t.OO U
14,00 U

1.00 U
1.50
1.00 U
3.00 U

189.00
9.00 U
3.00 U
3.40

40.40
2.00 U

38.00 U
2.00 U
0.20 U
6.00 U

480.00 U
2.00 U
2.00 U

335.00
1.00 U
3.00 U

10.70

41.00 U
14.00 U

1.00 U
1.50
1.00 U
3 00 U

179.00
9.00 U
3.00 U
4.20

36.40
2.00 U

44.70
2.00 U
0.20 U
6.00 U

480.00 U
2.00 U
2.00 U

259.00
1.00 U
3.00 U
530

£680 600 1'IN



NL INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV.1090

EBASoEbasco Servfcm Inc.
OBG'Obrien & Gere Engineers

Organic* (ug/I)

Volatile*

Didilorodifluoromethane
Chloromethano
Vinyl Chief Ida
BromomethaiM
Chkxoe thane
Tiichlorofluonxnathana
1.1-Dlchloroethen«
Melhytana chloride
frans-1 ̂ -Dichlof oetfiene
1.1-Dtchloro»than«
2,2-Dtchloropropana
cfe-1,2-Dichloroathano
Chtofoform
Bromocfiloromethana
1.1,1-Trichloroethana
Carbon letrachkxWa
1.1-Dichloroprepon«
Banzeno
1.2-Dlchloro«lhana
Trlchloro«lhana
1,2-Oicriloroprop«n«
BromodichlofomalharM
Oibromomathorw
cb-1,3-Dichlof opf op«no
Toluene
bans-1,3-achlofopropena
1.1.2-Trlchloroathana
1,3-Dichloropropana
Tetrachloroethena
Dibromochloronialhano
1,2-Dibromofl thane
Chlorobenzena
1.1,1,2-Telrachloroalhana
Ethylbenzena
p&m-Xylena

LOCATIONS
EBAS OBG
NL-GW-2R2-01
OBG WELL2R2

1.0 UJ
1.0 UJ
0.5 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
17 J
1.0 UJ
1.0 UJ
1.0 UJ
14 UJ
1.0 UJ
1.0 UJ
i.o UJ
1.0 UJ
1.0 UJ
0.1 J
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ

fr680 200

EBAS OBG
NL-GW-10FU
OBG WELL 10R

1.0 UJ
3.8 UJ
0.5 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.1 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
16 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ

EBAS
NL-GW-19-01
OBG WELL 19

1.0 UJ
4.1 UJ
0.5 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.2UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1,0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
22 UJ
1.0 UJ
1.5UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ

OBG



NL INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV,1000

EBAS«Ebasoo Services Inc.
OBG'Obrien & Gere Engineers

Organic* (ug/l)

Volatile (continued)

o-Xyiene
Styrene
Bromoform
Isopropylbanzeno
1,1,2,2-Tetrachloroettiane
Bromobenzene
1,2.3-TrichloroproparM
n-Propylbenzene
2-Chlorotoluene
1.3.5-Trimethylbenzene
4-Chlorotoluene
tert-Butytbenzene
1,2,4.Trimelriylbenzene
sec-Butyl benzene
4-lsopropytloluene
1.3-Okhkxobenzena
1.4-Dichlofobenzene
n-Buty (benzene
1,2-Oichlorobenzen«
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene
Napththalene
1,2.3-Tfichlorobenzene

Tentatively identified
compounds (TICS)
Total Tics
Total Tic Concentration

LOCATIONS
EBAS
NL-GW-2R24H
OBG WELL2R2

1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
0.1 J
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
0.2 UJ
1.0 UJ

5
4.72 JN

OBG EBAS OBG
NL-GW-10R-C
OBG WELL 10R

1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
10UJ
1.0 UJ
1.0 UJ
1.0 UJ
i.o UJ
1.0 UJ
1.0 UJ
i.o UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
0.1 J
1.0 UJ
1.0 uj
1.0 UJ
1.0 UJ
1.0 uj
1.0 UJ

1
0.82 N

EBAS
NL-GW-19-01
OBG WELL 19

.OUJ

.OUJ

.OUJ

.OUJ

.OUJ

.OUJ

.OUJ

.OUJ
1.0 UJ
1.0 UJ
1.0UJ
1.0 UJ
1.0UJ
1.0 LU
1.0UJ
1.0 UJ
1.0UJ
0.1 J
1.0 LU
1.0UJ
1.0UJ
1.0UJ
0.1 J
1.0UJ

OBG

Qualifiers: J - estimated. U-nondetect, N - presumptive evidence ol a compound

\ S680 200 I1N
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EBAS'Ebasoo Services Inc.
OBG=Obden & Gera Engineers

Organic* (ug/I)

Volatile*

DichkxodMuoromelhana
Chloromelhano
Vinyl Chtorld*
Bromomethane
Chkxoe thane
TrichkxofluoromelharM
1.1-Dichloioethene
Methytene chloride
trana-1 ,2-Dichloroelhene
1,1-Dichloroe thane
2.2-Dichloropropane
cb-1.2-D(chkxoetheoe
Chloroform
Bromochlorometharw
1.1,1-Trlchloroeth«ne
Carbon tetrachkxide
1 ,1 -Oichloropropene
Benzene
1.2-Olchloroe thane
Trichloroethena
1 ,2-Dichloropropane
Bromodichloromethane
Dibromomethane
cls-1 ,3-Dichloropropene
Toluene
trans-1 ,3-Dichloropropene
1.1.2-TrichloroelhBne
t ,3-Oichloropropane
Tetrachloroethene
Dibromochloromethane
1 ,2-Dibiomoe thane
Chkxobenzene
1 .1.1 ,2-Tetrachloroethane
Ethylbenzene
p&m-Xylene

NL INDUSTRIES
GROUNDWATER ANALYSES

PHASED) NOV, 1000

LOCATIONS
EBAS
NL-FB-001
Field Btonk

1.0 UJ
3.9 J
0.5 UJ
1.0 UJ
0.8 J
1.0 UJ
1.0 UJ

OBG

1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
i.o uj
0.1 J
21 J
1.0 UJ
1.3 J
1.0 UJ
1.0 UJ
1.0 UJ
0.3 J
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
0.1 J
0.1 J

EBAS
NL-TB001
Trip Blank

1.0 UJ
3.3 J
0.5 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.4 J
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
i.o uj
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
0.1 J
21 J
1.0 UJ
1.1 J
1.0 UJ
i.o uj
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
0.1 J

OBG EBAS
NL-DI-001
Deionized water
blank

1.0 UJ
2.7 UJ
0.5 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.2UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
20 UJ
1.0 UJ
1.3UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
i.o UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ

OBG

,680



NL INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV. 1000

c

EBASaEbasco Services Inc.
OBG.Obrien & Gera Engineers

Organic* (ug/1)

Vloatile (continued)
o-Xylen*
Styrene
Bromoform
Isopropylbenzena
1.1,2.2-Tetrachloroethane
BromobenzeiM
1.2,3-Trlchlofopropan*
n-Piopylb«nzen«
2-Chlorotoluene
1,3.5-Trlmelhylberuene
4-Chlorotolueno
tert-Butytbenzerw
1.2,4-Trimehytbenzena
sac-Butytbenzana
4-lsopropy (toluene
1.3-Dichlorobenzena
1.4-Dichlorobenzane
n-Butylbenzeno
1,2-Dichlof obenzene
1,2-Dibromo-3<hlofopropane
1,2,4-Trichlorobenzene
Hexachlorobutadiene
Napththalene
1,2,3-Ttichlof obenzena

LOCATIONS
EBAS
NL-FBXW1
Fwld Blank

1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
0.1 J
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ

OBG EBAS
NL-TB-001
Trip Blank

1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ

OBG EBAS
NL-OI-001
Oeionized water
blank

1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
1.0 UJ
0.1 J
0.1 J

OBG

Tentatively identified
compounds (TICS)
Total Tics
Total Tic Concentration

4
2.00 JN

4
3.13 JN

Qualifiers: J • estimated. U • nondetect, N - presumptive evidence of a compound
Z.680 ZOO 1'iN



NL INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV. 1000

EBAS'Ebuco Services Inc.
OBG=Obtlen & Gere Engineers

Organic* (ug/l)

LOCATIONS
EBAS
NL-GW-10R-01
OBGWELL10R

OBG EBAS OBG
NL-GW-19O1
OBG WELL 1!

EBAS
NL-FB-001
Field Blank

OBG

o Bate/Neutralt/Aeldt

Friend 10 R
bis{2-Chk>roethyl) ether 10 U
2-Chkxoprtenol 10 R
1.3-DJdikxobenzena 10 U
1.4-OWilofoboruene 10 U
Benzyl alcohol 10 U
1,2-Oidilorobenzene 10 U
2-Meftylphenol 10 R
bls.(?-Ctilorolsopropyl)ether 10 U
4-Methyphenol 10 R
N-Ntroso-di-n-propylafnlne 10 U
Hexachkxoethana 10 U
Nitrobenzene 10 U
Isophorone 10 U
2-NHrophenol 10 R
2.4-Dimethylphenol 10 R
Benzoic acid 50 R
bis(2-Chloroelhoxy)methane 10 U
2.4-Oichlorophenol 10 R
1.2,4-Trlchlorobenzene 10 U
Naphthalene 10 U
4-Chkxoaniline 10 U
Hexachlofobutadlene 10 U
4-Chk»o-3-methylphenol 10 R
2-Methylnaphlhalene 10 U
Hexachlorocyclopentadiene 10 U
2,4,6-Trichlorophenol 10 R
2.4.5-Trlchlofophenol 50 R
2-Chkxonephthalen« 10 U
2-Nilroaniline 50 U
Dimethylphthalate 10 U
Acenaphytene 10 U
2.6-Dinitrotoluene 10 U
3-Nitroaniline 50 U

10U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
sou
10 U
10 U
10U
10 U
10 U
10 U
10 U
10 U
10 U
tou
sou
10 U
sou
10 U
10 U
10 U
sou

10 U
10 U
10 U
tou
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10U
10 U
10 U
sou
10 U
10 U
10 U
10U
10U
10 U
tou
10 U
10U
10U
sou
tou
sou
10U
10 U
10U
sou

8680 ZOO TT.U



O

INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV. 1900

EBAS.Ebasoo Services Inc.
OBG.Obfien & Gera Engineers

LOCATIONS
Orginlct (ug/I) EBAS OBG EBAS OBG EBAS OBG

NL-GW-10R-01 NL-GW-19-01 NL-FB-001
OBG WELL 10R OBG WELL 19 Field Wank

Ba»a/Nautral»/Aelds
(Continued)

Aoenaphtheno 10 U 10 U 10 U
2.4-Dinitrophanol 50 R SOU SOU
4-NH»ophenol 50 R SOU SOU
Dibenzohiran 10 U 10 U 10 U
2,4-Dinttro toluene 10 U 10 U 10 U
Diethylphthalate 10 U 10 U 10 U
4-Chtorophanyl-phenylather 10 U 10 U 10 U
Ruotena 10U 10U 10U
4-Nitroaniline SOU SOU SOU
4>6.Dinhro-2-methy1phenol 50 R SOU SOU
N-Nitrosodiphenylamlne (1) 10 U 10 U 10 U
4-Bromophenyl-phenylether 10 U 10 U 10 U
Hexachtorobenzene 10 U 10 U 10 U
Pentachlorophenol 50 R SOU SOU
Phenanthrene 10 U 10 U 10 U
Anthracene 10 U 10 U 10 U
Dl-n-botylphthalala 10 U 10 U 10 U
Fluoranthene 10 U 10 U 10 U
Pyrane 10 U 10 U 10 U
Butylbenzylphthalata 10 U 10 U 10 U
3.3'-dichlorobenzidina 20 U 20 U 20 U
Banzo(a)anthracano 10 U 10 U 10 U
Chrysene 10 U 10 U 10 U
bis(2-Ethythexyl)phthalate 8J 10 U 10 U

Di-n-octylphthalale 10 U 10 U 10 U
Benzo(b)(Iuoranthene 10 U 10 U 10 U
B«nzo(k)fluoranthene 10 U 10 U 10 U
Benzo(a)pyrene 10 U 10 U 10 U
lndeno(1.2.3-od)pyrene 10 U 10 U 10 U
Oibenz(a.h)anthracene . 10U 10 U 10 U
Benzo(g.h.i)perylene 10 U 10 U toU

6680 ^00 I7N 1



o

INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV. 1WO

EBAS-Ebwco Services Inc.
OBG'Obfien & Gore Engineers

LOCATIONS
Organic* (ug/l) EBAS OBG EBAS OBG EBAS OBG

NL-GW-10R-01 NL-GW-19-01 NL-FB-001
OBG WELL 10R OBG WELL 19 Field blank

Bit«/N«utr«lt/AcWt
Continued:

Tantalwly Identfied
compounds (TICS)
Total TICS 13 2
Total TIC Concentration 390.00 JN 60.00 JB

Qualifiers: J • estimated. U • nondetect, N • presumptive evidence ol a compound
R - rejected, B - found In method blank

0060 ZOO I1N



NL INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV. 1 WO

EBAS.Ebasco Service* Inc.
OBG«Obri«n & Gere Engineers

LOCATIONS
EBAS OBG

Deionized water
blank

BiM/Nautr«lt/Acld«

C) Phenol 10 U
Dis(2-Chkxoethyl) «»w 10 u

2-Chloropheno) 10 U
1.3-Dichlorobenzena 10 U
1.4-Dichlorobenzena 10 U
Benzyl alcohol 10 U
1,2-Oichlorobenzerw 10 U
2-Methylphenol 10 U
bis-(2-Chloroisopropyl)ether 10 U
4-Methyphenol 10 U
N-Nitro»o-di-n-propylam!ne 10 U
Hexachtoroetha/ia 10 U
Nitrobenzene 10U

Isophorone '0 U
2-Nitrophenol 10 U
2.4-Dimethylphenol 10 U
Benzole acid SOU
bis(2-Chlofoetnoxy)methane 10 U
2,4-Oichlorophenol 10 U

^ 1.2.4-Trichlorobenzene 10 U
Naphthalene to u

4-Chkxoaniline 10 u

Hexachlorobutadiene 10 U
4-Chkxo-3-methylpher>ol 10 U
2-Methylnaphthalena 10U

Hexachlorocyclopentadiena 10 U
2.4.6-Trichlorophenol 10U

2.4,5.7iichlorophenol 5°u

2-Chkxonaphthalene 10 U
2-Nitroanilina 5°u

Dimethylphthalate 10 u

Aoenaphylene '°u

2.6-OinitrotDluena 10 u

3-Nitroaniline K u

L O G O 200 J.MN
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INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV. 1090

EBAS'Ebasco SafvlCM Inc.
OBCrrObrien & Gere Engineers

LOCATIONS
EBAS OBG

Organic* (ug/1) NL-DI-001
Detonized water
blank

Bit«/N«ulral»/Acldt
Continued:

Aoenaphthene 10 U
2,4-OinHfophenol SO U
4-Nrtrophenol 50 U
Dibenzofuran 10 U
2,4-Oinrtrotoluerw 10 U
Ortthytphthalata 10 U
4-Chloropheny(-f>h0nyleth0f 10 U
Fluorene 10 U
4-Nrtroanilin* SO U
4,6-OinHro-2-ma<hy<phenol 50 U
N-Nrtrosodiphenytamlne(l) 10 U
4-Bfomophenyt-pfwiylether 10 U
H«xachlorobenzen« 10 U
PentacJilorophenol 50 U
Phenanthrene 10 U
Anthracene 10 U
Di-n-bulylphthalata 10 U
Ruofanthena 10 U
Pyrene 10 U
Butylbenzylphlhalata 10 U
3,3'-dichlorobenzidin« 20 U
B«nzo(a)anthracena 10 U
Chryseno 10 U
bis(2-Elhylhaxyl)phthalate 10 U
Ol-n-octylphlhalata 10 U
Benzo(b)lluoranthen« 10 U
Benzo(k)fluoranthan« 10 U
B«nzo(a)pyren« 10 U
lndano(1,2.3-od)pyrena 10 U
Dibenz(a.h)anthracen« 10 U
Benzo(g,h.i)p«rylena 10 U

Qualifiers: U-nondetect 2060 ZQQ



ML INDUSTRIES
GROUNDWATCR ANALYSES

PHASE III NOV. 1900

o

EBAS.Ebasco Services Inc.
OBG-Obfien & Gera Engineers

Organic* (ug/T)

PaaUcldaa/PCBa

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin
Heplachlof epoxkia
EndosuHanl
Dialdrln
4.4-.DDE
Endrin
EndosuHan II
4.41-DDO
Endosutfan sulfata
4.4--OOT
Matnoxychtor
Endrin ketone
alpha-Chlordana
gamma-Chlordana
Toxaphena
Arodof-1016
Arodor-1221
Arodot-1232
Arodw-1242
Arodof-1248
Arodcx-1254
Arodor-1260

Qualifiers: U-nondatect

LOCATIONS
EBAS
NL-GW-10R-01
OBGWELL10R

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.10 U

.10 U

.10 U

.10 U

.10 U

.10 U

.10 U

.50 U

.10 U

.50 U

.50 U
1.00 u
.50 U
.50 U
.50 U
.50 U
.50 U
1.00U
1.00 U

OBG EBAS OBG
NL-GW-19-01
OBG WELL 19

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.10 U

.10 U

.10 U

.10 U

.10 U

.10 U

.10 U

.50 U

.10 U

.50 U

.50 U
1.00 U
.50 U
.50 U
.50 U
.50 U
.50 U
1.00 U
1.00 U

EBAS
NL-FB-001
Field blank

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.10 U

.10 U

.10 U

.10 U

.10 U

.10 U

.10 U

.50 U

.10 U

.50 U

.50 U
1.00 U
.50 U
.50 U
.50 U
.50 U
.50 U
1.00U
1.00U

OBG

eoeo zoo



NL INDUSTRIES
GROUNDWATEH ANALYSES

PHASE III NOV. 1090

o

EBAS'Ebasco Services Inc.
OBG'Obrien & G«re Engineers

Organic* (ug/1)

Pestieldat/PCB*

alpha-BHC
bota-BHC
delta-BHC
gamma-BHC (Lindane)
Haptachlor
AWrin
Heptachlor epoxida
EndosuHan I
Dletdrin
4.4'.DOE
Endrin
Endosulfan II
4.4>.ODO
EndosuHan sulfate
4.4--OOT
Malhoxychlor
Endrin ketona
alpha-Chlordana
gamma-Chlcwdane
Toxaphena
Arodoc-1016
Arodot-1221
ArodOf-1232
A(oddf-1242
Arodor-1248
Arodor-1254
Arodof-1260

Qualifiers: U • nondetect

LOCATIONS
EBAS
NL-DI-001
Deionized water
blank

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.050 U

.10 U

.10 U

.10 U

.10 U

.10 U

.10 U

.10 U

.50 U

.10 U

.50 U

.50 U
1.00 U
.50 U
.50 U
.50 U
.50 U
.50 U
1.00 U
1.00 U

OBG

£060 ZOO



NL INDUSTRIES
GROUNOWATER ANALYSES

PHASE III NOV. 1090

O

EBAS> Ebasoo Services Inc.
OBG.Obfien & Gere Engineers

Inofginlct (mg/1)

ToUl MaUlt

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

LOCATIONS
EBAS
NL-GW-10R-01
OBGWELL10R

69.30
16.00 U
3.00 U
26.90
1.00 U
3.00 U

34300.00
3.00 U

30.10
2550
429.00
64.40

10900.00
3120.00

0.20 U
R

7210.00
2.00 UJ
3.00 U

37600.00
3.00 U
2.00 U

110.00

OBG EBAS OBG
NL-GW-19-01
OBG WELL 19

34.00
16.00 U
3.00 U
9.50
1.00 U
3.00 U

10400.00
5.10
2.00 U

28.00
146.00

2.60
1590.00

29.70
0.20 U

R
19300.00

2.00 UJ
3.00 U

12700.00
3.00 U
2.40
8.60

EBAS
NL-FB-001
Field Blank

OBG

36.50
16.00 U
3.00 U
1.50
1.00 U
3.00 U

99.70
6.70
2.00 U

11.50
47.80

2.00 U
14.00 U
3.20
0.20 U

102.00
387.00 U

2.00 UJ
3.00 U

77.00 B
3.00 U
2.00 U
4.00 U

Quitters: U • nondetect; J • estimated; R • rejected

9060 1'IN



\

o

EBAS*Ebasco Services Inc.
OBG=Obrien & Gore Engineers

Inorganic* (mg/1)

Tout MaUls

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

LOCATIONS
EBAS
NL-DI-001
Deionized water
blank

20.00 U
16.00 U
3.00 U
1.00 U
1.00 U
3.00 U

75.70
300 U
2.00 U

15.00
4760
2.00 U

14.00 U
1.40
020U

13.50
387.00 U

2.00 UJ
3.00 U

83.90
300U
200U
560

\

NL INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV. 1900

\

OBG

Qualifires: U -nondetec; J -estimated; R • rejected

9060 I'M



NL INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV.1900

o

EBASxEbasco Services Inc.
OBG-Obtien & Gore Engineer)

Inorganic* (mg/t)

Tract Metals

Antimony
Arsenic • "
Cadmium
Chromium
Copper ---
Lead —••—
Selenium •
Vanadium —•

LOCATIONS
EBAS
NL-GW-2R2-01
OBG WELL2R2

388.00J
--4400.00

5
.7.70

54.60 J
-2.00UJ
_30.00 U
_ 90.60 R

OBG

OualifiersiU • nondetec; J -estimated; R - rejected

L060 200 I1N



\ "\

Qualifiers: J - estimated

8060

NL INDUSTRIES
GROUNDWATER ANALYSES

PHASE III NOV.1000

o

EBASsEbasco Services Inc.
OBG=Obrien & Gere Engineers

Inorganic* (pCI/1)

Ridlonuclldat (pCI/llter)

Pertasslum-40
Potassium-40 (Dissolved)
Lead-210
Lead-210 (Dissolved)
Radium-226
Radium-226 (Dissolved)
Thorium-228
Thorium-228 (Dissolved)
Thorium-230
Thorium-230 (Dissolved)
Thorium-232
Thorium-232 (Dissolved)
Uranium 234
Uranium 234 (Disserved)
Uranium-235
Uranium-235 (Disserved)
Uranium-230
Uranium-238 (Dissolved)

LOCATIONS
EBAS
NL-GW-2R2-01
OBG WELL 2R2
Filtrate Residue

19.4+/-2.0
9.4+/-1.0
104W-50J
<1.5
<2.6
<2.9J
0.7+/-0.3
<0.6
<0.6
<0.09
<0.6
<0.13
e.ew-2.4 j
e.3t/-i.9j
<0.5J
<0.6 J
12.U/-2.8 J
6.3+/-1.7 J
12.U/-2.8J
6.3+/-1.7 J

OBG

Filtrate Residue

EBAS
NL-FB-001
Field Blank
Filtrate Residue

73+/-30 J
<1.5
<2.8
<2.4J
0.6+/-0.4
<0.13
O.U/-0.1
<0.13
0.2+/-0.2
<0.6
21.6+/-2.7 J
<0.6J
0.5+/-0.4 J
<0.6J
20.9*/-2.7 J
<06J
20 9*/-2.7 J
<0.6 J

OBG

Filtrate Residue



APPENDIX B

USEPA PRIVATE POTABLE WELL ANALYTICAL RESULTS

Note: Private well locations shown on aerial photograph.
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UNITED S T A T E S ENVIRONMENTAL PROTECTION AGENCY

REGION II
JACOB K. JAVfTS FEDERAL BULDING

NEW YOFiK. NEW YORK 10278

AUG 2 i

Mr. Frank Hale
O'Brien & Gere Engineers, Inc.
440 Viking Drive
Suite 250
Virginia Beach, VA 23452

Re: NL Industries Superfund Site - Requested Guidance Documents

Dear Mr. Hale:

Enclosed are the potable well sampling data collected in 1988 and
1989 by EPA that you requested at the August 17th meeting in
Edison, New Jersey. These data should be included in the
Remedial Investigation (RI) Report, as was stated in the RI
comments and at the meeting.

If you have any questions, please call me at (212) 264-6418.

„,->—>, Sincerely yours,

Michael H. Gilbert
Southern New Jersey Compliance Section

Attachment
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NL INDUSTRIES, INC 8OPERFUND SITE
Pedricktown, Salem County, New Jersey

Remedial Investigation Potable Well Sampling Progra:

Joe Cruz
U.S. Route 130, Box 153
Pedricktown, NJ 08067

Potable Well Sample Collected Before Softener on August 17, 1988

PARAMETER UNIT VALUE
FEDERAL &
STATE STANDARD"

pH standard units 6.0
Antimony ppm <.003
Arsenic ppm <.001
Cadmium ppm <.001 J
Chromium ppm .011
Copper ppm <.020
Lead ppm .022 J
Selenium ppra <.002
Total Organic Carbon ppm 5
Total Organic Halides ppb <10
Sulfate ppm 27
Chloride ppm 43
Gross Alpha Radiation pCi/L <3.0
Gross Beta Radiation pCi/L <4.0

Federal: 6.5-8.5 State: 5-9
NAC

0.05
0.01
0.05
1. Ob

0.05
0.01

NA
NA

250b.
250b

15
NA

Potable Well Sample Collected Before Softener on July 22, 1989

PARAMETER

PH
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

UNIT VALUE FEDERAL & STATE STANDARD"

standard units 5.8 Federal: 6.5-8.5 State: 5-9 b

ppm .001 M NA
ppm .001 U 0.05
ppm .01 U NA
ppm . Old U 0.01
ppm .02 U 0.05
ppm .01 M 1.0b
ppm .0097 0.05
ppm .0002 U 0.002
ppm .02 U NA
ppm .003 M 0.01
ppm .01 U 0.05
ppm .001 U NA
ppm .086 5b
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NL INDUSTRIES, INC SUPEKFETND SITE
Pedricktown, Salem County, New Jersey

Remedial Investigation Potable Well Sampling Program

Raymond Hoffman, Jr.
U.S. Route 130, Box 156
Pedricktown, NJ 08067

Sample Collected Before Softener on August 17. 1988 Before
Sufficient Flushing

FEDERAL &
PARAMETER UNIT VALUE STATE STANDARD*

pH standard units 5.5 Federal: 6.5-8.5 State: 5-9 b

Antimony ppm <.003 NAC
Arsenic ppm .002 0.05
Cadmium ppm <.001 J 0.01
Chromium ppm .009 J 0.05
Copper Ppm .253 J 1.0b
Lead ppm .117 J 0.05
Selenium ppm <.002 0.01
Total Organic Carbon ppm <1 NA
Total Organic Halides ppb N/A NA
Sulfate ppm 4 250b
Chloride ppm 12 250b
Gross Alpha Radiation pCi/L <1 15
Gross Beta Radiation pCi/L 3.1+/-1.4 NA

Potable Well Sample Collected Before Softener on August 17, 1988
After Sufficient Flushing

FEDERAL &
PARAMETER UNIT VALUE STATE STANDARD*

Antimony ppm <.003 NA°
Arsenic ppm .003 0.05
Cadmium ppm <.001 J 0.01
Chromium ppm .005 J 0.05 &
Copper ppm .056 J 1.0b H
Lead ppm .006 J 0.05 0
Selenium ppm <.002 0.01 °
Total Organic Carbon ppm 4 NA ^
Total Organic Halides ppb <io NA §
Sulfate ppm 6 250b -1
Chloride ppm 11 250b
Gross Alpha Radiation pCi/L 1.6+/-1.3 15
Gross Beta Radiation pCi/L 3.4+/-1-7 NA



Potable Well Sample Collected Before Softener at Outdoor Spigot
on July 22. 1989

PARAMETER

pH
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

standard units
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

VALUE

6.2
.001 U
.001 U

U
U
U
M

.01
,01d
.02
.03
.01
.0002 U
.02 U
.002 M
.01 U
.001 U
.02 M

FEDERAL & STATE STANDARD8

Federal: 6.5-8.5 State: 5-9 b

NA
0.05
NA

0.01
0.05
1.0b
0.05
0.002
NA
0.01
0.05
NA
5b

SJ
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NL INDUSTRIES, INC SOPERFUKD SITE
Pedricktown, Salem County, New Jersey

Remedial Investigation Potable Well Sampling Program

Corrosion Control, Inc.
c/o Harry Skilton
U.S. Route 130, Box 156 A
Pedricktown, NJ 08067

Potable Well Sample Collected Before Softener at Outdoor Spigot
on August 17. 1988

FEDERAL &
PARAMETER UNIT VALUE STATE STANDARD*

pH standard units 5.5
Antimony ppm <.003
Arsenic ppm .006
Cadmium ppm <.001
Chromium ppm .013
Copper ppm <.02
Lead ppm .002 J
Selenium ppm <.002
Total Organic Carbon ppm 5
Total Organic Halides ppb <10
Sulfate ppm 9.8
Chloride ppm 9
Gross Alpha Radiation pCi/L <1.0
Gross Beta Radiation pCi/L <2.0

Federal: 6.5-8.5 State: 5-9
NAC

0.05
0.01
0.05
1.0b
0.05
0.01
NA
NA
250b
250b
15
NA

Potable Well Sample Collected Before Softener from Outdoor Spigot
on July 22. 1989

PARAMETER

PH
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

UNIT

standard units
ppm
ppm
ppm

ppm
ppm
ppm
ppm

ppm
ppm
ppm
ppm

VALUE

5.4
.001 U
.003 M
.01 U
.Old U
.02 U
.088
.003 M
.0002 U
.02 U
.001 M
.01 U
.001 M
.015 U

FEDERAL & STATE STANDARD*

Federal: 6.5-8.5 State: 5-9 b

NA
0.05

NA
0.01
0.05
1.0b

0.05
0.002

0 . 01
0.05

NA

o
o

O
vo



NL INDUSTRIES, INC SUPERPUND SITE
Pedricktown, Salem County, New Jersey

Remedial Investigation Potable Well Sampling Program

Guy Eyler
U.S. Route 130, Box 161
Pedricktown, NJ 08067

Potable Well Sample collected Before Softener on August 17, 1988

PARAMETER UNIT

pH standard ixiits
Antimony Ppm
Arsenic ppm
Cadmium ' ppm
Chromium
Copper
Lead ppm
Selenium ppm
Total Organic Carbon PPia
Total Organic Halides ppb
Sulfate ppm
Chloride ppm
Gross Alpha Radiation pCi/L
Gross Beta Radiation pCi/L

VALUE

5.4
<.003
<.001
<.001 J
.012
.057
.008 J

<.02
2

27
15

<1.0
6.5+/-1-7

FEDERAL &
STATE STANDARD"

Federal: 6.5-8.5 State: 5-9 b
NA°
0.05
0.01
0.05
1.0D
0.05
0.01
NA
NA
250b
250b
15
NA

Potable Sample Collected Before Softener at Outdoor Spigot on
July 22, 1989

PARAMETER

pH
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

UNIT

standard units
ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

VALUE

6.0
.001 M
.001 U
.01 U
.Old U
.02 U
.04 M
.0058
.0002 U
.02 U
.001 U
.01 U
.001 U
.06 M

FEDERAL & STATE STANDARD*

Fedec.l: 6.5-8.5 State: 5-9 b

NA
0.05

NA
0.01
0.05
1.0b

0.05
0.002

NA
0.01
0.05

NA
5b

o
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NL INDDBTRIES, INC SDPERPUND BITE
Pedricktown, Salem County, New Jersey

Remedial Investigation Potable Well Sampling Program

Eleano-r Cassano
U.S. Route 130, Box 163
Pedricktown, NJ 08067

Potable Sample Collected Before Softener on August 18, 1988

PARAMETER UNIT

pH standard units
Antimony ppm
Arsenic ppm
Cadmium PPm
Chromium Ppm
Copper Ppm
Lead PPm
Selenium ppm
Total Organic Carbon ppm
Total Organic Halides ppb
Sulfate ppm
Chloride ppm
Gross Alpha Radiation pCi/L
~ross Beta Radiation pCi/L

VALUE

4.8
<.003

.003
<.001 J

.007 J
<.02

.005 J
<.02

5

35
25

4.8+/-1-6

FEDERAL &
STATE STANDARD8

Federal: 6.5-8.5 State: 5-9
NAC

0.05
0.01
0.05
1.0b

0.05
0.01

NA
NA

250b

250b

15
NA

Potable Well Sample Collected Before Softener at Basement Spigot
on July 22, 1989

PARAMETER

PH
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

UNIT VALUE FEDERAL & STATE STANDARD*

standard inits 6.0 Federal: 6.5-8.5 State: 5-9 b

ppm .001 U NA
ppm .001 U 0.05
ppm .01 U NA
ppm . Old U 0.01
ppm .02 U 0.05
ppm .03 M 1.0b

ppm .0069 0.05
ppm .0002 U 0.002
ppm .02 U NA
ppm .001 M O.O1
ppm .01 U 0.05
ppm .001 U NA
ppm .086 5b
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Potable Well Sample Collected After Softener at Kitchen Tap on
July 22, 1989

PARAMETER

pH
Antimony
Ars t.-nic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

UNIT VALUE FEDERAL & STATE STANDARD*

standard mits 7.4 Federal: 6.5-8.5 State: 5-9 b

ppm .001 U NA
ppm .001 U 0.05
ppm .01 U NA
ppm . Old U 0.01
ppm .02 U 0.05
ppm .01 U 1.0b

ppm .001 M 0.05
ppm .0002 U 0.002
ppm .02 U NA
ppm .001 U 0.01
ppm .01 U 0.05
ppm .001 M NA
ppm .015 a 5b
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NL INDUSTRIES, INC SUPERFUND SITE
Pedricktown, Salem County, New Jersey

Remedial Investigation Potable Well Sampling Program

James McCourt, Jr.
U.S. Route 130, Box 151
Pedricktown, NJ 08067

Potable Well Sample Collected on August 18, 1988

PARAMETER UNIT

pH standard tnits
Antimony ppm
Arsenic ppm
Cadmium ppm
Chromium ppm
Copper ppm
Lead ppm
Selenium ppm
Total Organic Carbon ppm
Total Organic Halides ppb
Sulfate ppm
Chloride ppm
Gross Alpha Radiation pCi/L
Gross Beta Radiation pCi/L

VALUE
FEDERAL &
STATE STANDARD8

4.7
<.003

.002

.003 J

.011

.045

.004 J
<.002

3
20.5
85
49

<5.0
39+/-7

Federal: 6.5-8.5 State: 5-9
NAC

0.05
0.01
0.05
1.0b

0.05
0.01

NA
NA

250b

250b

15
NA

Potable Well Sample Collected at Bathroom Tap on July 22, 1989

PAPAMETER

pH
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

UNIT VALUE FEDERAL & STATE STANDARD*

standard tnit* 6.2 Federal: 6.5-8.5 State: 5-9 b

ppm .002 M NA
ppm .001 U 0.05
ppm .01 U NA
ppm .Old U 0.01
ppm .02 U 0.05
ppm .096 1.0b
ppm .005 0.05
ppm .0002 U 0.002
ppm .04 M NA
ppm .001 U 0.01
ppm .01 U 0.05
ppm .001 M NA
ppm .73 5b
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NL INDUSTRIES, INC SOPERFUND SITE
Pedricktown, Salem County, New Jersey

Remedial Investigation Potable Well Sampling Program

Michael Wistar
Wistar Company
U.S. Route 130
Pedricktown, NJ 08067

Potable Well Sample Collected Before Softener at Upstairs Spigot
on JulV 22. 1989

PARAMETER

PH
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver .
Thallium
Zinc

UNIT VALUE FEDERAL & STATE STANDARD8

standard unit* 5.8 Federal: 6.5-8.5 State: 5-9 b

ppm .001 U NA
ppm .001U 0.05
ppm .01 U NA
ppm .Old U 0.01
ppm .02 U 0.05
ppm 1.4 1.0b
ppm .400 0.05
ppm .0002 U 0.002
ppm .02 U NA
ppm .001 M 0.01
ppm .01 U 0.05
ppm .001 M NA
ppm 3.2 5.b

Potable Well Samples Collected Before Softener at Upstairs Spigot
on August l, 1989————^————————

LEAD LEVEL

Federal and State Standard*

After Ten Minutes of Flushing

After Fifteen Minutes of Flushing

0.05

0.096

0.027

oo

ovo



Potable Well Sample Collected After Softener at Downstairs Tap
on Aucrust 1. 1989

FIRST SECOND
PARAMETER UNIT SAMPLE SAMPLE FEDERAL & STATE STA^4DARDa

Beryllium ppm .005 J .005 U NA
Cadmium ppm .Old U .Old U 0.01
Chromium ppm .06* U .06* U 0.05
Copper ppm .03 M .063 1.0b
Lead ppm .001 U .002 M 0.05
Nickel ppm .02 J .02 U NA
Silver ppm .01 U .01 U 0.05
Zinc ppm .03 U .03 U 5."
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NL INDUSTRIES, INC SDPERTUND SITE
Pedricktown, Salem County, New Jersey

Remedial Investigation Potable Well Sampling Program

Joseph Gates
U.S. Route 130, Box 152
Pedricktown, NJ 08067

Potable Well Sample Collected After Softener at Kitchen Tap on
July 22. 1989

PARAMETER UNIT VALUE FEDERAL & STATE STANDARD8

PH
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

standard uiits
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

6.6
.001 M
.001 U
.01 U
. Old U
.02 U
.05 M
.016
.0002 U
.02 U
.001 U
.01 U
.001 U
.015 U

Federal: 6.5-8.5 State: 5-9
NA

0.05
NA

0.01
0.05
1.0b

0.05
0.002

NA
0.01
0.05

NA
5b

o
o
NJ

NJ
NJ



a Federal and State drinking water standards are identical,
..except for pH. Unless otherwise noted, Federal standards are
the Primary Maximum Contaminant Levels - National Primary
Drinking Water Regulations under the Federal Safe Drinking
Water Act. Unless otherwise noted, State standards are the
Primary Maximum Contaminant Levels as authorized by the New
Jersey Safe Drinking Water Act.

b Secondary drinking water standard. Secondary Federal standards
are the Secondary Maximum Contaminant Levels - National
Secondary Drinking Water Regulations under the Federal Safe
Drinking Water Act. Secondary State standards are the
Secondary Maximum Contaminant Levels as authorized by the New
Jersey Safe Drinking Water Act.

Secondary standards set limits for contaminants in
drinking water which may affect the aesthetic qualities and the
public's acceptance of drinking water (e.g., taste and odor).

c Not Available. No Federal or State drinking water standard for
this parameter.

d Detection limit used was at the drinking water standard for
this parameter. Reported value found is below the detection
limit, and therefore below the standard.

ppm - Parts per million, equivalent to milligrams per liter,

ppb - Parts per billion, equivalent to micrograms per liter.

J - Reported value is qualified as estimated.

M - Reported value exceeds the detection limit used for this
parameter, but is estimated due to proximity to detection
limit.

U - Detection limit listed for this parameter. No value is
reported, as level is below detection level.
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APPENDIX C

SITE PHOTOGRAPHS
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West Stream, between Railroad and Rt 130
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West Stream, between Pedricktown Road and Railroad,
vicinity of WS-9, WS-10
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West Stream forest, between Pedricktown Road and Railroad,
looking west from plant
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Corps of Engineers,
looking south from third ditch cross-over

Corps of Engineers,
culvert under third ditch cross-over.

(Beginning of tidal influence.)
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Corps of Engineers, looking south towards RT 130

Corps of Engineers, culverts between East and West Stream
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Corps of Engineers,
looking south from first
ditch cross-over

Corps of Engineers,
looking north from first
ditch cross-over.
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Corps of Engineers,
vicinity of samples EPA-1, EPA-3, EPA-4
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APPENDIX D

REMEDIAL INVESTIGATION REPORT SUMMARY TABLES
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APPENDIX D

REMEDIAL INVESTIGATION REPORT SUMMARY TABLES

3
v-l
o



TABLE 20
NSKJ, INC./ML INDUSTRIES, INC. SITE
CHEMICALS DETECTED IN SOIL SAMPLES

Chemical

Ant i mony
Arsenic
Cadmiun
Chromium
Copper
Lead
Zinc

On- Site
Range ND

0.6 - 110
2.04

<1
5.93
5.00
2.91 -
15.8

- 11.8
- 3.50
- 19.2
- 24.2
12700

- 57.2

3/7
7/7
2/6
6/6
6/6

77/77
6/6

Off -site Background
Range ND Ceoro. mean PennsviUe

1.65 -

5.64 -
3.25 -
10.7 -
14.4 -

<20
9.63

<1
11.1
10.1
1770
38.1

0/8
8/8
0/8
8/8
8/8

114/114
8/8

NA
1.18
0.04
6.27
4.77
12.26
17.4

NA
0.19
0.02

NA
2.89
7.77
23.3

Notes: Concentrations expressed in mg/kg
Background concentrations obtained from NJDEP 1990

ND = Number of Detections

O
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TABLE 22
NSNJ, 1KC./ML INDUSTRIES, INC. SITE

CHEMICALS DETECTED IN SEDIMENT SAMPLES

Chemical
Reported

Range ND
Background

Range ND

WEST STREAM

Antimony
Arsenic
Cacknium
Chromiun
Copper
Lead
Selenium
Zinc

<30.4 - 477.8
3.8 - 280.3
2.0 • 21.2
9.1 - 49.3

33.4 - 187.2
8.6 - 59700.0

0.5 - 2.7
12.2 • 280.8

2/3
3/3
3/3
3/3
3/3

52/52
3/3
3/3

NA
NA
NA
NA
NA

9.6 - 1860.0
NA
NA

8/8

EAST STREAM

Lead <5 - 4350 16/16 36.9 - 206.00

PONDED WATER

Lead 8.7 - 2870.0 26/26

Note: concentrations expressed in mg/kg

ND = Numer of Detections

NA = Not Available
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TABLE 22
NSNJ, IHC./HI INDUSTRIES, INC. SITE
CHEMICALS DETECTED IN MONITORING WELLS

Reported
Chemical flange Hits

Background
Range Hits

Ant i mony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thai 1 inn
Zinc
Chloride
Sulfate

1 , 3 - D i ch I orobenzene
1 , 1 -D i ch I or oe thane
1 , 1 -D i ch I oroethene
Ethylbenzene
Tet rach I oroethene
Toluene
1,1,1-trichloroethane
vinyl chloride
xylenes

Gross alpha
Gross beta
Total radium
Pb-210
K-40
Ra-226
Ra-228
Th-228
Th-230

<0.003 • 0.122
<0.001 - 18.2
0.003 - 0.156
<0.001 • 1.01
0.001 - 4.340
0.011 - 4.680
<0.001 - 6.290

<0.0002 - 0.0006
<0.04 - 2.48

<0.002 •• 0.004
<0.01 •• 0.044
<0.001 - 0.003
0.018 - 9.69

<1 - 150
<1 - 24000

<1 - 1
<0.5 - 74
<0.5 - 170
<0.5 - 0.5
<O.E • 180
<0.5 • 1.5
<0.5 - 4700

<1 - 9
<0.5 • 1.5

<0.9 - 570V 180
<2 - 580V- 170
<2 - 100+/-10
<5 - 5.6V-3.8

<40.0 - 14.0+/-1.0
<60 - 1.42+/-0.69
<0.8 - 1.8+/-0.6

<2.0 - 7.02+/-0.70
48V-.29 - 44+/-11

Th-232 <0.07 - 0.72+/-0.57
U-234
U-235
U-238

<0.2 • 98.0+/-4.0
<0.08 • 0.14*/-0.1
<0.1 - 3.2V-0.04

3/30
21/39
5/5

46/64
39/39
17/33
52/64
2/S
6.8
1/28
2/6
2/5
6/6

21/27
61/62

1/4
1/7
1/7
1/7
1/7
1/7
1/7
1/7
1/7

7/46
17/37
8/9
1/6
3/6
1/4
3/6
2/6
4/4
1/4
4/5
1/4
3/4

NA
<0.05

NA
<0.01
<0.05
<0.05
<0.005
<0.001

NA
<0.01
<0.05

NA
<0.05 • 0.13

13 • 260
13 - 48

<0.5
NA

<0.5
NA

<0.5
NA

<0.5
<0.15

NA

0/3

0/3
0/3
0/3
0/3
0/3

0/3
0/3

2/3
3/3
3/3

0/3

0/3

0/3

0/3
0/3

Note: * Metals expressed in mg/l; volatile organics expressed in ug/l;
radionuclides expressed in pCi/l

* Background concentrations are those obtained from the Pennsgrov*
Water Supply Company
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TABLE 24
NSNJ, INC./NL INDUSTRIES, INC. SITE

CHEMICALS DETECTED IN PRIVATE GROUND WATER WELLS

Chemical

Arsenic
Cadmi un
Chromiun
Copper
Lead
Sulfate
Chloride

Gross alpha
Cross beta

Reported
Range

<0.001
<0.001
0.005
<0.020
<0.001

<1.0 - 1
<2.0 - 6

- 0.006
- 0.003
- 0.013
- 0.253
- 0.117
4 - 85
9-49

.6+/-1.3

.5+/-1.7

ND

4/6
2/15
6/6
3/6

10/15
6/6
6/6

1/7
5/7

Background
Range

<0.05
<0.01
<0.05
<0.05
<0.05

13 - 4«
13 - 260

ND

0/3
0/3
0/3
0/3
_/3
3/3
3/3

New Jersey
MCL

0.05
0.01
0.05
1.0

0.05
250
250

15

Note: * Inorganics and MCLs expressed in mg/l; radionuclides expressed in pCi/t

NO = Number of Detections
HCL = Maxinun Contaminant Level
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TABLE 25
NSNJ, INC./NL INDUSTRIES, INC. SITE
COMPARISON OF MATER CONCENTRATIONS

TO DRINKING WATER STANDARDS

New Jersey
Maximum Drinking Water

Concentration Standard

METALS (ing/ 1)
Ant i mony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Si Iver
Thallium
Zinc
Chloride
Sulfate

VOLATILES (ing/ 1)
1 ,3-Dichlorobenzene
1 , 1 -D i ch loroethane
1 , 1 -D i ch I oroethene
Ethyl benzene
Tetrachloroethene
Toluene

0.122
18.2
0.156
1.01
4.340
4.680
6.290
0.0006
2.48
0.004
0.044
0.003
9.69
150

24000

0.001
0.074
0.170
0.0005
0.180
0.0015

1,1,1-trichloroethane 4.700
vinyl chloride
xylenes

RADIOACTIVITY (pCi/l)
Gross alpha
Gross beta
Total radium
Pb-210
K-40
Ra-226
Ra-228
Th-228
Th-230
Th-232
U-234
U-235
U-238

0.009
0.0015

570 */- 180
580 */- 170
100 «•/- 10
5.6 */• 3.8
14.0 +/- 1.0
1.42 V 0.69
1.8 */- 0.6

7.02 +/- 0.70
44 +/- 11

0.72 «•/• 0.57
98.0 */- 4.0
0.14 +/- 0.1
3.2 */• 0.04

0.05

0.01
0.05
1.0
0.05
0.002

0.01
0.05

5
250
250

0.600

0.002
0.680 G
0.001
2.000 G
0.026
0.002
0.044

15

5 M

5
5

Comment

over

over
over
over
over

within

within
within

over
within
over

within

over
within
over

within
over
over

within

over

over

within
within

Justification
for

Dropping

1 mtxr, within std

1 mtxr, within std

2 mtrx, within std, below bkgd

within standard

within standard

within standard

within standard

no bkgd data, no known
source on-site

M

H

H

" 2
5
o
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H * USEPA MCL; G • USEPA Maximum Contaminant Level Goal



TABLE 26
NSNJ, INC./HI INDUSTRIES, INC. SITE

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

METALS

Antimony
Arsenic
Beryllium
Cadmiun
Chromiun
Copper
Lead 2
Nickel
Seleniun
Thalliun
Zinc

Sulfate

VOLATILES

1 , 1 -Dichloroethane
1 , 1 -D i ch loroethen*
Tetrachloroethene
1,1,1-trichloroethane
vinyl chloride

Soils
(mg/kg)

0.6 - 110
2.04 - 11.8

NA
<1 - 3.50

5.93 - 19.2
5.00 - 24.2
.91 • 12700

NA
NO
NA

15.8 - 57.2

NA

NA
NA
NA
NA
NA

Ground
Water
(mg/O

<0.003 -
<0.001 -
0.003 -
<0.001 -
0.001 -
0.011 -
<0.001 •
<0.04 -

<0.002 -
<0.001 •
0.018 -

<1 -

<0.0005 -
<0.0005 -
O.0005 -
<0.0005 -
<0.001 -

0.122
18.2
0.156
1.01
4.340
4.680
6.290
2.48
0.004
0.003
9.69

24000

0.074
0.170
0.180
4.700
0.009

Surface
Water
<rog/l>

0.0795
0.0607

NA
0.0140
0.0160
0.0390

0.0100 • 3.000
NA
NO
NA

0.1622

9 - 1200

NA
NA
NA
NA
NA

Sediments
(mg/kg)

<30.4 - 477.8
3.8 - 280.3

NA
2.0 - 21.2
9.1 - 49.3

33.4 - 187.2
<5 - 59700.0

NA
0.5 - 2.7

NA
12.2 - 280.8

NA

NA
NA
NA
NA
NA

NA = Not Analyzed
NO = Not Detected
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TABLE 27
NSNJ, INC./ML INDUSTRIES, INC. SITE

CHEMICAL RELEASE SOURCES

Receiving
Median

Air

Surface water

Surface uater

Ground water

Ground water

Ground water

Soil

Soil

Soil

Soil

Sediment

Sediment

Biota

Release
Mechanism

Fugitive dust

Surface runoff

Ground water seepage

Leaching

Leaching

Surface water seepage

Leaching

Surface runoff

Fugitive dust

Tracking

Surface runoff

Surface runoff

Uptake

Release Source

Wastes

Contaminated surface soil

Contaminated ground water

Wastes

Contaminated soil

Contaminated surface water

Wastes

Contaminated surface soil

Wastes

Contaminated surface soil

Wastes

Contaminated surface soil

Contaminated soil, surface water
water, sediment

a
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TABLE 23
NSNJ, INC./ML INDUSTRIES, INC. SITE

POTENTIAL MIGRATION PATHWAYS
AND EXPOSURE POINTS

Release
Source

wastes
wastes

contaminated GU
contaminated GW
contaminated SW
contaminated soi I
contaminated soil
contaminated soil

wastes
contaminated SW
contaminated soil
contaminated GU

wastes
wastes
wastes

contaminated soi I
contaminated soi I

wastes
contaminated soil

SU sediments

wastes

Release
Mechanism

fugitive dust
fugitive dust

GU seepage
GU seepage
SW flow

surface runoff
surface runoff
surface runoff

leaching
SW seepage
leaching

GU seepage

leaching
fugitive dust
fugitive dust
surface runoff
surface runoff

surface runoff
surface runoff

SU flow

Transport
Medium

air
air

SU
SW
SU
SU
SU
SU

GU
GU
GU
GU

soil
soil
soi I
soil
soil

SU sediment
SU sediments
SU sediments

Exposure
Point

on-site air
off-site air

Uest Stream
East Stream

Delaware River
Ponded water
Uest Stream
animals

on-site wells
on-site wells
on-site wells
off-site wells

on-site
on-site
off -site
on-site
crops

Ponded water
Ponded water

Delaware River

on-site

oo
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TABLE 29
NSNJ, INC./ML INDUSTRIES, INC. SITE

POTENTIAL EXPOSURE ROUTES
AND EXPOSURE PATHWAYS

Exposure Medium
Exposure Route

Air

Inh
Inh

Surface Water

Ing, derm
Ing, derm
Ing, derm, fish
Ing, derm

Ground Water

Ing, inh, derm
Ing, inh, derm

Soil

Ing, derm
Ing, derm

Sediment

Ing, derm
Ing, derm
Ing, derm

Wastes

Ing, derm

Foodchain

Ing

Exposure
Point

on- site
off-site

West Stream
East Stream
Delaware River
Ponded water

on-site wells
private wells

on-site
off-site

Ponded water
West Stream
Delaware River

on-site within fence

animals, crops

Current
Exposures;
Current
Land Use

incomplete
incomplete

incomplete
incomplete
complete
complete

incomplete
incomplete

complete
complete

complete
incomplete
incomplete

incomplete

complete

Future
Exposures;
Current
Land Use

complete
complete

incomplete
incomplete
complete
conplete

incomplete
complete

complete
conplete

conplete
incomplete
incomplete

complete

complete

Future
Exposures;
Future
Land Use

complete
complete

incomplete
incomplete
conplete
complete

complete
conplete

conplete
conplete

complete
incomplete
incomplete

conplete

complete oo

Ing * ingest ion, Inh • inhalation. Derm * dermal contact



TABLE 30
NSNJ, 1NC./NL INDUSTRIES, INC. SITE

COMPLETE EXPOSURE PATHWAYS

Potentially Exposed
Population

Exposure Route/ Medium/
and Exposure Point

Pathway Selected Reason for Selection
for Evaluation? or Exclusion

Trespassers

On-Site Worker

Off-Site Resident

Residents

Trespassers, On-site
Workers

Trespassers, On-Site
Workers

Residents

Off-site Workers

Off-site Workers

INH/air/on-site

INH/air/on-site

INH/air/off-site

DC. ING, FI/Delaware River

DC/SW/site ponded water

INC/SU/site ponded water

DC, ING, INK/GW/private wells

ING/GW/downgradient wells

DC/GU/downgradient wells

NO

Yes

No

NO

Yes

No

Yes

Yes

No

No oata

Workers would inhale site air

No data

Large dilution factor

Receptors may contact water which
occasionally ponds on-site

Magnitude of risk is small

Local GW is used for potable
water

Local GW is used for potable
water

Magnitude of risk is small

Trespassers, On-Site ING, DC/soil/on-site
Workers

Workers ING, DC/soil/workplace

Off-Site Residents ING, DC/soil/off-site residence

Trespassers, On-Site ING, DC/sediment/ponded water
Workers

Residents ING/game animals & crops

Yes Receptors may contact site
soil

Yes Workers may contact contami-
nated soil at the workplace

Yes Residents may contact con-
taminated soils

af
H

O
O
to
O
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No Site soil contains higher con-
centrations than ponded areas;
soil exposures are quantified

No Magnitude of risk is small

DC = direct contact, ING * ingestion, INH.• inhalation, FI
GW = ground water, SW * surface water

fish ingestion



TABLE 60
NSNJ, INC./NL INDUSTRIES, INC. SITE

CANCER RISK ESTIMATE FOR AN OFF-SITE CHILD RESIDENT (AGES 10-12)

Exposure Pathway

Chemical- Total Total
COI SF Wt. of Type of SF SF Specific Pathuay Exposure

(mg/kg-day) <mg/kg-dy)-1 Evidence Cancer Source Basis Risk Risk Risk

CURRENT EXPOSURES

RESIDENTIAL SOIL INGESTION
Arsenic 4.77E-07

RESIDENTIAL SOIL DERMAL ABSORPTION
Arsenic 4.97E-08

SITE SOIL INGESTION

Arsenic 1.5E-08

SITE SOIL DERMAL ABSORPTION

Arsenic 1.6E-09

1.7E+00

1.8E+00

1.7E+00

A skin

A skin

A skin

IRIS Hater

IRIS water

IRIS uater

8E-07

9E-08

3E-08

1.8E+00 * A skin IRIS water 3E-09

8E-07

9E-08
\

3E-08

3E-09
9E-07

FUTURE EXPOSURES • TYPE

GU INGESTION
Arsenic
Beryllium
1 , 1 -D i ch loroethane
1 , 1 -D i ch loroethene
Tet rach I oroethene
Vinyl chloride

GU DERMAL
Arsenic
Beryllium
1 , 1 -D i ch I oroethane
1 , 1 -D i ch I oroethene
Tet rach I oroethene
Vinyl chloride

1

4.0E-OS
1.667E-05
1.762E-04
4.048E-04
4.286E-04
2.143E-05

4.7E-08
1.93E-08
2.04E-07
4. TOE-07
4.97E-07
2.49E-08

1.7E+00
4.3E*00
9.1E-02

6E-01
5E-02

2.3E+00

1.8E+00 •
4.3E+02 *
1.8E-01 •

6E-01 *
5E-02 •

2.3E+00 •

A
B2
C
C
B2
A

A
B2
C
C
B2
A

skin IRIS
IRIS

HEAST
IRIS
HEAST

lung HEAST

skin IRIS
IRIS

HEAST
IRIS

HEAST
lung HEAST

water
water
gavage
water
gavage
diet

water
water
gavage
water
gavage
diet

7E-05
7E-05
2E-05
2E-04
2E-05
5E-05

5E-04

8E-08
8E-06
4E-08
3E-07
2E-08
6E-08

9E-06 \

*
H

O
O
NJ

GU INHALATION
1,1-Dichloroethene 2.02E-04 * 1 .2E+00 IRIS air 2E-04

£>.



Exposure Pathway

TABLE 60
NSMJ, INC./NL INDUSTRIES, INC. SITE

CANCER RISK ESTIMATE FOR AN OFF-SITE CHILD RESIDENT (AGES 10-12)

Chemical- Total Total
CDI SF Ut. of Type of SF SF Soecific Pathway Exposure

<mg/kg-day) (mg/kg-dy>-1 Evidence Cancer Source Basis Risk Risk Risk

Tetrachloroethene
Vinyl chloride

4.286E-04
2.143E-05

RESIDENTIAL SOIL INGESTION
Arsenic 4.77E-07

RESIDENTIAL SOIL DERMAL
Arsenic 4.97E-08

3.3E-03 82 HEAST air 1E-06
2.95E-01 A Uver HEAST air 6E-06

1.7E+00 A skin IRIS water 8E-07

1.BE+00 * A skin IRIS water 9E-08

3E-04

8E-07

9E-08
7E-04

FUTURE EXPOSURES - TYPE 2

GU INGESTION (WELL 2R2)
Arsenic 4.3E-02

GU DERMAL (WELL 2R2)
Arsenic 5.03E-05

RESIDENTIAL SOIL INGESTION
Arsenic 4.77E-07

RESIDENTIAL SOIL DERMAL
Arsenic 4.97E-08

1.7E+00 A skin IRIS water 7E-02

1.8E+00 * A skin IRIS water 9E-05

1.7E+00 A skin IRIS water 8E-07

1.8E+00 • A skin IRIS water 9E-08

7E-02

9E-05

8E-07

9E-08
7E-02

FUTURE EXPOSURES - TYPE 3

GU INGESTION (WELL SO)
Beryllium 3.714E-04 4.3E+00 B2

GU DERMAL (WELL SO)
Beryllium 4.31E-07 4.3E+02 « B2

RESIDENTIAL SOIL INGESTION
Arsenic 4.77E-07 1.7E+00

IRIS water 2E-03

IRIS water 2E-04

skin IRIS water 8E-07

2E-03

2E-04

8E-07

H
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TABLE 60
NSNJ, INC./NL INDUSTRIES, INC. SITE

CANCER RISK ESTIMATE FOR AN OFF-SITE CHILD RESIDENT (AGES 10-12)

Exposure Pathway
GDI SF Ut. of Type of SF SF

(mg/ko*day) (mg/kg-dy)-1 Evidence Cancer Source Basis

Chemical- Total Total
Specific Pathway Exposure

Risk Risk Risk

RESIDENTIAL SOIL DERMAL
Arsenic 4.97E-08 1.8E+00 •kin IRIS water 9E-08

9E-08
2E-03

* = adjusted for absorption

Future - Type 1 = Ground water exposures are based on site-wide ground water quality
Future - Type 2 * Ground water exposures are based on Well 2R2 ground water quality
Future - Type 3 = Ground water exposure* ore based on Well SO ground water quality

Note: Lead was not included on the table since a slope factor was not obtained.
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TABLE 61
MSNJ, INC./ML INDUSTRIES, INC. SITE

CANCER RISK ESTIMATE FOR AN OFF-SITE ADULT RESIDENT

Exposure Pathway

Chemical- Total Total
CDI SF Wt. of Type of SF SF Specific Pathway Exposure

(mg/kg/day) (mg/kg-dy)-1 Evidence Cancer Source Basis Risk Risk Risk

CURRENT EXPOSURES

RESIDENTIAL SOIL INGEST ION
Arsenic 8.40E-07

RESIDENTIAL SOIL DERMAL
Arsenic 1.34E-07

1.7E+00

1.8E+00

skin IRIS water IE-06

skin IRIS water 2E-07

1E-06

2E-07
2E-06

FUTURE EXPOSURES - TYPE 1

GU INGEST ION
Arsenic
Beryllium
1 , 1 -D i ch I oroe thane
1 , 1-Dich I oroethene
Tetrachloroethene
Vinyl chloride

GU DERMAL ABSORPTION
Arsenic
Beryllium
1, 1-Dich I oroethane
1,1-Dichloroethene
Tetrachloroethene
Vinyl chloride

GU INHALATION
1,1-Dichloroethene
Tetrachloroethene
Vinyl chloride

RESIDENTIAL SOIL INGEST I ON

2.1E-04
8.571E-05
9.061E-04
2.082E-03
2.204E-03
1.102E-04

4.0E-07
1.66E-07
1.76E-06
4.04E-06
4.28E-06
2. HE-07

1.04E-03 *
2.204E-03
1.102E-04

1.7E+00
4.3E+00
9. IE-02
6E-01
5E-02

2.3E+00

1.8E+00 *
4.3E+02 •
1.8E-01 *
6E-01 *
SE-02 •

2.3E+00 •

1 .2E+00
3.3E-03
2.95E-01

A
B2
C
C
B2
A

A
B2
B2
C
C
A

C
B2
A

skin IRIS
IRIS

HEAST
IRIS

HEAST
lung HEAST

skin IRIS
IRIS

HEAST
IRIS

HEAST
lung HEAST

IRIS
HEAST

liver HEAST

water
water
gavage
water
gavage
diet

water
water
gavage
water
gavage
diet

air
air
air

4E-04
4E-04
SE-05
1E-03
IE-04
3E-04

2E-03

7E-07
7E-05
3E-07
2E-06
2E-07
5E-07

8E-OS

IE-03
7E-06
3E-05

1E-03

•2
H
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RESIDENTIAL SOIL DERMAL
Arsenic 1.34E-07

1. 71+00

1.8E+00 *

skin

skin

IRIS water

IRIS water

1E-06

2E-07

1E-06

2E-07
4E-03



TABLE 61
*SNJ, INC./NL INDUSTRIES, INC. SITE

CANCER RISK ESTIMATE FOR AH OFF-SITE ADULT RESIDENT

Exposure Pathway

Chemical- Total Total
C3I 3F Ut. of Type or SF 3F Specific Pathway Exposure

(ing/kg/day) (mg/kg-ay)-1 Evidence Cancer Source Basis *isk Risk Risk

FUTURE EXPOSURES - TYPE 2

GU INGEST I ON - UELL 2R2
Arsenic 2.2E-01

GU DERMAL - UELL 2R2
Arsenic 4.32E-OA

-.ESIDENTIAL SOIL INGESTION
Arsenic 3.40E-07

RESIDENTIAL SOIL DERMAL
Arsenic 1.34E-07

1.7E+00 A skin IRIS water 3E-01

1.8E+00 * A skin IRIS water 3E-04

'.7E+00 A snin IRIS water 'H-06

1.8E+00 • A skin IRIS water 2E-07

3E-01

3E-04

IE-06

2E-07
3E-01

FUTURE EXPOSURES - TYPE 3

CW INGESTION - UELL SO
Beryllium 1.910E-03 4.3E+00 82

GU DERMAL - UELL SO
Beryl Iiurn 3.71E-06 4.3E+02 * 82

IRIS water 3E-03

IRIS water 2:-03

RESIDENTIAL SOIL INGESTION
Arsenic 8.40E-07

RESIDENTIAL SOIL DERMAL
Arsenic 1.34E-07

1.7E+00 A skin IRIS water IE-06

1.SE+00 • A skin IRIS water 2E-07

8E-03

2E-03

1E-06

2E-07
1E-02

* = adjusted for absorption
Future - Type 1 = Ground water exposures are based on site-wide ground water quality
Future - Type 2 = Ground water exposures are based on Well 2R2 ground water quality
Future - Type 3 - Ground water exposures are based on Well SO ground water quality

Note: Lead was not included on the table since a slope factor was not obtained.
Oo
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TABLE 62
NSNJ, 1HC./ML INDUSTRIES, INC. SITE

CANCER RISK ESTIMATE FOR AN OFF-SITE INDUSTRIAL WORKER

Exposure Pathway

Chemical- Total Total
CD I SF Ut. of Type of SF SF Specific Pathway Exposure

Cmg/kg-dy> <mg/kg-dy)-1 Evidence Cancer Source Basis Risk Risk Risk

CURRENT EXPOSURES

INDUSTRIAL SOIL INCEST I ON
Arsenic 5.50E-07

INDUSTRIAL SOIL DERMAL
Arsenic 8.76E-08

FUTURE EXPOSURES • TYPE 1

GW INGEST I ON
Arsenic 7.4E-05
Beryllium 3.0S3E-05
1,1-Dichloroethane 3.227E-04
1,1-Oiehloroethene 7.414E-04
Tetrachloroethene 7.850E-04
Vinyl chloride 3.925E-05

INDUSTRIAL SOIL INGEST I ON
Arsenic 5.50E-07

INDUSTRIAL SOIL DERMAL
Arsenic 8.76E-08

FUTURE EXPOSURES - TYPE 2

1.7E+00 A skin IRIS water 9E-07
9E-07

,
1.SE+00 • A skin IRIS water 2E-07

2E-07
1E-06

1.7E+00 A skin IRIS water 1E-04
4.3E+00 B2 IRIS water IE-04
9.1E-02 C HEAST gavage 3E-05

6E-01 C IRIS water 4E-04 2
5E-02 B2 HEAST gavage 4E-05 H

2.3E+00 A lung HEAST diet 9E-05 o

9E-04 o
NJ

1.7E+00 A skin IRIS water 9E-07 °
9E-07 *

1.SE+00 • A skin IRIS water 2E-07
2E-07

9E-04

GU INGEST I ON - WELL 2R2
Arsenic 7.937E-02

INDUSTRIAL SOIL INGESTION
Arsenic 5.50E-07

INDUSTRIAL SOIL DERMAL
Arsenic 8.76E-08

1.7E+00 A skin

1.7E+00 A skin

1.8E*00 • A skin

IRIS water

IRIS water

IRIS water

1E-01

9E-07

2E-07

IE-01

9E-07

2E-07
1E-01



TABLE 62
NSNJ, 1NC./NL INDUSTRIES, INC. SITE

CANCER RISK ESTIMATE FOR AN OFF-SITE INDUSTRIAL WORKER

Exposure Pathway

Chemical- Total Total
COI SF Wt. of Type of SF SF Specific Pathway Exposure

(mg/kg-dy) (mg/kg-dy)-1 Evidence Cancer Source Basis Risk Risk Risk

FUTURE EXPOSURES • TYPE 3

GU INGEST ION - WELL SO
Beryllium 6.803E-04

INDUSTRIAL SOIL INGESTION
Arsenic 5.50E-07

INDUSTRIAL SOIL DERMAL
Arsenic B.76E-08

A.3E+00 B2

1.7E+00

1.8E+00

IRIS water 3E-03

skin IRIS water 9E-07

skin IRIS water 2E-07

3E-03

9E-07

2E-07
3E-03

* = adjusted for absorption

Future - Type 1 « Ground water exposures are.based on site-wide ground water quality
Future - Type 2 * Ground water exposures are based on Uell 2R2 ground water quality
Future - Type 3 * Ground water exposures are based on Uell SO ground water quality

Note: Lead was not included on the table since a slope factor was not obtained.

oo

Ul
o



TABLE 63
HSNJ, INC./ML INDUSTRIES, INC. SITE

SUBCKRONIC HAZARD INDEX ESTIMATE FOR AH OFF-SITE CHILD RESIDENT (AGES 10-12}

CURRENT EXPOSURES

RESIDENTIAL SOIL ING
Arsenic
Chromium
Lead
Zinc

RESIDENTIAL SOIL DERM
Arsenic
Chromium
Lead
Zinc

SITE SOIL ING
Antimony
Arsenic
Cadmium
Chromiun
Lead
Zinc

SITE SOIL DERM
Antimony
Arsenic
Cadmium
Chromiun
Lead
Zinc

SITE SU DERM
Lead

SDI

1.1 IE-05
7.24E-06

2E-04 *
4.4E-05

1.16E-06
7.53E-07

2E-06
4.6E-06

8E-07
3.5E-07
5.05E-09 •
2.52E-07

IE-04
1.7E-06

8E-08
3.7E-08
1.05E-08
2.63E-08

IE-06
1.8E-07

7.5E-07

RfD

1E-03
2E-02
SE-04
2E-01

9E-04 *
6E-04 »
3E-04
4E-02 *

4E-04
IE-03
SE-04
2E-02
8E-04
2E-01

2E-05 *
9E-04 •
5E-04
6E-04 *
BE-04
4i-02 *

8E-04

Critical
Effect

keratosis
not defined
none observed
_ anemia

keratosit
not defined
none observed

anemia

longevity
keratosis

renal damage
not defined
none observed

anemia

longevity
keratosis

renal damage
not defined
none observed

anemia

none observed

RfD
Source

HEAST
HEAST

EPA 1986
HEAST

HEAST
HEAST

EPA 1986
HEAST

HEAST
HEAST
IRIS
HEAST

EPA 1986
HEAST

HEAST
HEAST
IRIS
HEAST

EPA 1986
HEAST

RfD
Basis

water
water
water
drug

water
water
water
drug

water
water
water
water
water
drug

water
water
water
water
water
drug

water

RfD
Uncert.
Factor
Adjust.

1
100

10

1
100

10

1000
1
10
100

10

1000
1
10
100

10

Total
Pathway Exposure

Hazard Hazard Hazard
Quotient Index Index

1
3
2
2

1
1
2
1

2
3
1
1
1
8

4
4
2
4
1
4

9

.IE-02 x

.6E-04 „ ——

.5E-01

.2E-04 -2.6E-01 '

-- " '

.3E-03

.3E-03

.5E-03 ___

.2E-04 ~"
5.2E-03

.OE-03

.5E-04

.OE-05

.3E-05

.3E-01

.5E-06 / '
'l.SE-OI

.OE-03 -

.IE-05

.IE-05

.4E-OS

.2E-03

.5E-06
5.4E-03

.4E-04

2
tr"
H

o
o
K)

O
VO
U1
_A

9.4E-04
0.40



TABLE 63
NSNJ, INC./NL INDUSTRIES, INC. SITE

SUBCHRONIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE CHILD RESIDENT (ACES 10-12)

SO I RfD
Critical
Effect

RfD
Source

RfD Total
Uncert. Pathway Exposure

RfD Factor Hazara Hazard Hazard
Basis Adjust. Quotient Index Index

FUTURE EXPOSURES - TYPE 1

GROUND WATER INGEST I ON
Ant i mony
Arsenic
Beryllium
Cadmium
Chromium
Lead
Nickel
Selenium
Thallium
Zinc
1 , 1 -D i ch I oroethane
1 ,1-Dichloroethene
T et rach I oroethene
1,1,1-Trichloroethane

GROUND WATER DERM
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Lead
Nickel
Selenium
Thallium
Zinc
1 , 1 -D i ch I oroethane
1 , 1 -D i ch I oroethene
T et rach I oroethene
1,1,1-Trichloroethane

GROUND WATER INHALATION
1 , 1 -D i ch I oroethane
1,1,1-Trichloroethane

4.444E-03
9.4E-04

3.889E-04
5.00E-04 *
6.278E-03
6.85E-02 *
7.78E-03
1.111E-03
5.556E-05
3.35E-02
4.111E-03
9.444E-03
1.000E-02
2.35E-01 *

5.16E-06
1.10E-06
4.51E-07
1.16E-05
7.2BE-06
1.59E-04
9.02E-06
1.29E-06
6.44E-08
3.89E-05
4.77E-06
1.10E-05
1.16E-05
3.03E-04

4.11E-03
2.611E-01

4E-04
1E-03
5E-03
5E-04
2E-02
8E-04
2E-02
4E-03
7E-04
2E-01
1E+00
9E-03
IE-01
9E-01

2E-05 •
9E-04 •
5E-05 •
5E-04
6E-04 •
8E-04
2E-04 •
3E-03 •
4E-05 *
4E-02 *
5E-01 •
9E-03 *
IE-01 •
9E-01

1E+00
3E+00

longevity
keratosis

none observed
renal damage
not defined
none observed
deer, organ wt.

mortality
blood effects

anemia
none

liver lesions
hepatotoxicity
hepatotoxicity

longevity
keratosis

none observed
renal damage
not defined
none observed
deer, organ wt.

mortality
blood effects

anemia
none

liver lesions
hepatotoxicity
hepatotoxicity

kidney damage
hepatotoxicity

HEAST
HEAST
HEAST
IRIS
HEAST

EPA 1986
HEAST
HEAST
HEAST
HEAST
HEAST
HEAST
HEAST
HEAST

HEAST
HEAST
HEAST
IRIS
HEAST

EPA 1986
HEAST
HEAST
HEAST
HEAST
HEAST
HEAST
HEAST
HEAST

HEAST
HEAST

water
water
water
water
water
water
diet
diet
?
drug
air
water
gavage
air

water
uater
water
water
water
water
diet
diet
?
drug
air
water
gavage
air

air
air

1000
1

100
10
100

300
100
300
10
100

1000
100
100

1000
1

100
10
100

300
100
300
10
100

1000
100
100

100
100

1E+01 -
9E-01 -
8E-02
1E+00 <
3E-01
9E+01 -
4E-01
3E-01
8E-02
2E-01
4E-03
1E+00-
1E-01
3E-01

101.40

3E-01
1E-03
9E-03
2E-02
1E-02 |
2E-01 '
5E-02
4E-04
2E-03
IE-03
1E-05
1E-03
1E-04
3E-04

0.55

4E-03
9E-02

2
f
H

O
O
M

O
VO
en
N)

0.09



TABLE 63
NSNJ, INC./NL INDUSTRIES, INC. SITE

SUBCHRONIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE CHILD RESIDENT (AGES 10-12)

RESIDENTIAL SOIL ING
Arsenic
Chrorniun
Lead
Zinc

RESIDENTIAL SOIL DERM
Arsenic
Chromium
Lead
Zinc

SITE SOIL ING
Antimony
Arsenic
Cadmium
Chromium
Lead
Zinc

SITE SOIL OERM
Antimony
Arsenic
Cadmium
Chromium
Lead
Zinc

SITE SU DERM
Lead

SDI

1.11E-OS
7.24E-06
2.00E-04 *
4.4E-05

1.16E-06
7.53E-07

2E-06
4.6E-06

8E-07
3.5E-07
5.05E-09 •
2.52E-07
1.00E-04 *
1.7E-06

8E-08
3.7E-08
1.05E-08
2.63E-08

IE-06
1.8E-07

7.5E-07

RfD

1E-03
2E-02
BE -04
2E-01

9E-04 *
6E-04 *
8E-04
4E-02 •

4E-04
1E-03
5E-04
2E-02
8E-04
2E-01

2E-OS *
9E-04 •
5E-04
6E-04 •
8E-04
4E-02 *

8E-04

Critical
Effect

keratosis
not defined
none observed

anemia

keratosis
not defined
none observed

anemia

longevity
keratosi*

renal damage
not defined
none observed

anemia

longevity
keratosis

renal damage
not defined
none observed

anemia

none observed

RfD
Source

HEAST
HEAST

EPA 1986
HEAST

HEAST
HEAST

EPA 1986
HEAST

HEAST
HEAST
IRIS
HEAST

EPA 1986
HEAST

HEAST
HEAST
IRIS
HEAST

EPA 1986
HEAST

EPA 1986

RfD
Basis

water
water
water
drug

water
water
water
drug

water
water
water
water
water
drug

water
water
water
water
water
drug

water

RfD
Uncert.
Factor

Adjust.

1
100

10

1
100

10

1000
1
10
100

10

1000
1
10
100

10

Total
Pathway Exposure

Hazard Hazard Hazard
Quotient Index Index

1
3
2
2

1
1
2
1

2
3
1
1
1
8

4
4
2
4
1
4

9

.1E-02

.6E-04

.5E-01

.2E-04
2.6E-01

.3E-03

.3E-03

.5E-03

.2E-04
5.2E-03

.OE-03

.5E-04

.OE-05

.3E-05

.3E-01

.SE-06
1.3E-01

.OE-03

.1E-05

.1E-05

.4E-OS

.2E-03

.5E-06
S.4E-03

.4E-04

^
f

oo
to
o
ô

LT1
U)

9.4E-04
102.44



TABLE 63
MSNJ, 1MC./NL INDUSTRIES, INC. SITE

SUBCHRONIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE CHILD RESIDENT (AGES 10-12)

FUTURE EXPOSURES - TYPE

WELL 2R2 - INGESTION
Arsenic
Cadmium
Chromium
Lead

WELL 2R2 - DERMAL
Arsenic
Cadmiun
Chromiun
Lead

RESIDENTIAL SOIL ING
Arsenic
Chromiun
Lead
Zinc

RESIDENTIAL SOIL DERM
Arsenic
Chromiun
Lead
Zinc

SITE SU DERM
Lead

FUTURE EXPOSURES • TYPE

WELL SO - IKGESTION
Beryllium
Cadmiun
Chromiun
Lead

SOI

2

1.0E+00
2.78E-05 •
4.444E-04
1.11E-04 *

1.17E-03
6.44E-07
5.16E-07
2.58E-07

1.11E-05
7.24E-06
2.00E-04 •
4.4E-05

1.16E-06
7.53E-07

2E-06
4.6E-06

7.5E-07

3

8.667E-03
2.81E-03 *
2.411E-01
8.17E-03 •

RfD

1E-03
5E-04
2E-02
8E-04

9E-04 •
5E-04
6E-04 •
8E-04

1E-03
2E-02
8E-04
2E-01

9E-04 •
6E-04 *
8E-04
4E-02 *

8E-04

5E-03
5E-04
2E-02
8E-04

Critical
Effect

keratosis
renal damage
not defined
none observed

keratoti*
renal damage
not defined
none observed

keratosis
not defined
none observed

anemia

keratosis
not defined
none observed

anemia

none observed

none observed
renal damage
not defined
none observed

RfD
Source

HEAST
IRIS
HEAST

EPA 1986

HEAST
IRIS
HEAST

EPA 1986

HEAST
HEAST

EPA 1986
HEAST

HEAST
HEAST

EPA 1986
HEAST

EPA 1986

HEAST
IRIS
HEAST

EPA 1986

1
RfD

Basis i

water
water
water
water

water
water
water
water

water
water
water
drug

water
water
water
drug

water

water
water
water
water

RfD Total
Jncert. Pathway Exposure
Factor Hazard Hazard Hazard
Id just. Quotient Inoex Index

1 1E+03 "
10 6E-02
100 2E-02

1E-01
1000.22

1 1E+00 f

10 1E-03
100 9E-04

3E-04
1.30

1 1.1E-02
100 3.6E-04

2.5E-01
10 2.2E-04

2.6E-01

1 1.3E-03
100 1.3E-03

2.5E-03
10 1.2E-04

5.2E-03

9.4E-04
9.4E-04

1001.79

•21
f

100 2E+00 ~ H
10 6E+00 -S 0
100 1E+01 ~ °

1E+01 S _.

01



TABLE 63
HSKJ, INC./NL INDUSTRIES, INC. SITE

SUBCHRONIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE CHILD RESIDENT (AGES 10-12)

Nickel
Thallium
Zinc

WELL SO - DERMAL
Beryllium
Cadmiun
Chromium
Lead
Nickel
Thalliun
Zinc

RESIDENTIAL SOIL
Arsenic
Chromium
Lead
Zinc

RESIDENTIAL SOIL
Arsenic
Chromium
Lead
Zinc

SITE SU DERM
Lead

• * adjusted for

SDI

1.07E-01
1.667E-04
4.80E-01

1.01E-05
6.51E-05
2.80E-04
1.89E-OS
1.24E-04
1.93E-07
5.57E-04

I KG
1.11E-05
7.24E-06
2.00E-04 •
4.4E-OS

DERN
1.16E-06
7.53E-07

2E-06
4.6E-06

7.5E-07

absorption

RfD

2E-02
7E-04
2E-01

5E-05 *
5E-04
6E-04 «
8E-04
2E-04 *
4E-05 •
4E-02 •

IE-03
2E-02
8E-04
2E-01

9E-04 *
6E-04 •
8E-04
4E-02 •

8E-04

Critical
Effect

deer, organ wt
blood effects

anemia

none observed
renal damage
not defined
none observed
deer, organ wt
blood effects

anemia

keratosis
not defined
none observed

anemia

keratosis
not defined
none observed

anemia

none observed

RfD
Source

. HEAST
HEAST
HEAST

HEAST
IRIS
HEAST

EPA 1986
. HEAST

HEAST
HEAST

HEAST
HEAST

EPA 1986
HEAST

HEAST
HEAST

EPA 1986
HEAST

EPA 1986

RfD
Basis

diet
7
drug

water
water
water
water
diet
7
drug

water
water
water
drug

water
water
water
drug

water

SDIs and RfDs expressed in mg/kg-day

RfD Total
Uncert. Pathway Exposure
Factor Hazard Hazard Hazard

Adjust. Quotient Index Index

300 5E+00 «"
300 2E-01
10 2E+00 /•

37.61

100 2E-01
10 IE-01
100 5E-01

2E-02
300 6E-01
300 SE-03
10 1E-02

1.46

1 1.1E-02
100 3.6E-04

2.5E-01
10 2.2E-04

2.6E-01

1 1.3E-03
100 1.3E-03

2.5E-03
10 1.2E-04

5.2E-03

9.4E-04
9.4E-04

39.34

Sif
H

0
o
CO

0

U1
en



TABLE 64
NSNJ, IKC./ML INDUSTRIES, INC. SITE

CHRONIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE ADULT RESIDENT

Exposure Pathway

CURRENT EXPOSURES

RESIDENTIAL SOIL ING
Arsenic
Chromium
Lead
Zinc

RESIDENTIAL SOIL DERM
Arsenic
Chromium
Lead
Zinc

FUTURE EXPOSURES - TYPE

GROUND WATER INGEST I ON
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Lead
Nickel
Selenium
Thallium
Zinc
1 , 1 -D i ch loroethane
1,1-Dfchloroethene
Tet rach loroethene
1 , 1 , 1 -Trichloroethane

GDI

1.96E-06
1.27E-06
3.00E-05 *
7.8E-06

3.12E-07
2.03E-07

6E-07
1.2E-06

1

2.286E-03
4.9E-04

2.000E-04
2.57E-04 *
3.229E-03
3.52E-02 *
4.00E-03
5.714E-04
2.857E-05
1.72E-02
2.114E-03
4.857E-03
5.143E-03
1.21E-01 •

RfD

1E-03
5E-03
8E-04
2E-01

9E-04
1E-04
8E-04
4E-02

4E-04
1E-03
5E-03
5E-04
5E-03
8E-04
2E-02
3E-03
7E-05
2E-01
1E-01
96-03
1E-02
9E-02

Critical
Effect

keratosis
not defined
none observed

anemia

* keratosis
* not defined

none observed
* anemia

longevity
keratosis

none observed
renal damage
not defined
none observed
deer, organ wt.
hair/nail loss
blood effects

anemia
none

liver lesions
hepatotoxicity
hepatotoxicity

RfD
Source

KEAST
IRIS

EPA 1986
HEAST

HEAST
IRIS

EPA 1986
HEAST

IRIS
HEAST
IRIS
IRIS
IRIS

EPA 1986
IRIS
HEAST
HEAST
HEAST
HEAST
IRIS
IRIS
IRIS

RfD Total
Uncert. Pathway Exposure

RfD Factor Hazard Hazard Hazard
Basis Adjust. Quotient Index Index

water
water
water
drug

water
water

drug

water
water
water
water
water
water
diet
diet
diet
drug
air
water
gavage
air

1
500

10

1
500

10

1000
1

100
10
500

100
15

3000
10

1000
1000
1000
1000

2E-03
3E-04
4E-02
4E-05

4E-02

3E-04
2E-03
7E-04
3E-05

3E-03
0.04

6E+00~
5E-01 /
4E-02
5E-01 2
6E-01 H
4E+01 o
2E-01 °
2E-01
4E-01 S
9E-02 £
2E-02
5E-01
5E-01
1E+00 «~

55

GROUND WATER DERMAL
Antimony 4.43E-06 2E-05 • longevity IRIS water 1000 2E-01



TABLE 64
NSNJ, INC./NL INDUSTRIES, INC. SITE

CHRONIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE ADULT RESIDENT

Exposure Pathway

Arsenic
Beryllium
Cadmium
Chromium
Lead
Nickel
Selenium
Thallium
Zinc
1,1-Oichloroethane
1, 1-Dichloroethene
Tetrachloroethene
1,1,1-Trichloroethane

GROUND WATER INHALATION
1 , 1 - D i ch I oroethane
1 , 1-Dichloroethene
1,1,1-Trichloroethane

RESIDENTIAL SOIL ING
Arsenic
Chromium
Lead
Zinc

RESIDENTIAL SOIL DERM
Arsenic
Chromium
Lead
Zinc

FUTURE EXPOSURES - TYPE

WELL 2R2 - INGEST I ON
Arsenic
Cadmium

CO I

9.42E-07
3.88E-07
9.98E-06
6.26E-06
1.37E-04
7.76E-06
1.11E-06
5.54E-08
3.34E-05
4.10E-06
9.42E-06
9.98E-06
2.61E-04

2.114E-03
4.857E-03
1.343E-01

1.96E-06
1.27E-06

3E-05
7.8E-06

3.12E-07
2.03E-07

6E-07
1.2E-06

2

5.2E-01
1.43E-05

RfD

9E-04 •
5E-05 »
5E-04
1E-04 •
8E-04
2E-OA *
3E-03 *
3E-06 "
4E-02 *
5E-02 •
9E-03 •
1E-02 »
9E-02

1E-01
4.86E-03

3E-01

IE-03
5E-03

• 8E-04
2E-01

9E-04 •
1E-04 *
8E-04
4E-02 •

1E-03
• 5E-04

Critical
Effect

keratosia
none observed
renal damage
not defined
none observed
deer, organ wt
hair/nail loss
blood effects

anemia
none

liver lesions
hepatotoxicity
hepatotoxicity

kidney damage

hepatotoxicity

keratosis
not defined
none observed

anemia

keratosis
not defined
none observed

anemia

keratosis
renal damage

RfD
Source

HEAST
IRIS
IRIS
IRIS

EPA 1986
. IRIS

HEAST
HEAST
HEAST
HEAST
IRIS
IRIS
IRIS

HEAST
ECAO
HEAST

HEAST
IRIS

EPA 1986
HEAST

HEAST
IRIS

EPA 1986
HEAST

HEAST
IRIS

RfD
Uncert.

RfD Factor

Total
Pathway Exposure

Hazard Hazard Hazard
Basis Adjust. Quotient Index Index

water
water
water
water
water
diet
diet
diet
drug
air
water
gavage
air

air

air

water
water
water
drug

water
water
water
drug

water
water

1
100
10

500

100
15

3000
10

1000
1000
1000
1000

1000

1000

1
500

10

1
500

10

1
10

1E-03
8E-03
2E-02
6E-02
2E-01
4E-02
4E-04
2E-02
SE-04
BE-05
IE-03
1E-03
3E-03

5E-01

2E-02
1E+00 '
4E-01

1E+00

2E-03
3E-04
4E-02
4E-05

4E-02

3E-04
2E-03
7E-04
3E-05

3E-03
57

2
F

5E+02 H

3E-02 .0

o
U1



TABLE 64
NSNJ, INC./ML INDUSTRIES, INC. SITE

CHRONIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE ADULT RESIDENT

Exposure Pathway

Chromium
Lead

WELL 2R2 - DERMAL
Arsenic
Cadmium
Chromium
Lead

RESIDENTIAL SOIL ING
Arsenic
Chromium
Lead
Zinc

RESIDENTIAL SOIL DERM
Arsenic
Chromium
Lead
Zinc

FUTURE EXPOSURES - TYPE

WELL SO - INGEST ION
Beryllium
Cadmium
Chromium
Lead
Nickel
Thallium
Zinc

WELL SO - DERMAL
Beryllium
Cadmium
Chromium

GDI

2.236E-04
5.72E-05 *

1.01E-03
5.54E-07
4.43E-07
2.22E-07

1.96E-06
1.27E-06

3E-05 •
7.8E-06

3.12E-07
2.03E-07

6E-07
1.2E-06

3

4.457E-03
1.45E-03 *
1.240E-01
4.20E-03 *
S.51E-02
8.571E-OS
2.47E-01

8.65E-06
S.60E-OS
2.41E-04

RfD

5E-03
SE-04

9E-04
5E-04
IE-04
8E-04

1E-03
5E-03
8E-04
2E-01

9E-04
1E-04
8E-04
4E-02

5E-03
5E-04
5E-03
8E-04
2E-02
7E-05
2E-01

SE-05
5E-04
IE-04

Critical
Effect

not defined
none observed

* keratosis
renal damage

* not defined
none observed

keratosis
not defined
none observed

anemia

* keratosis
* not defined

none observed
* anemia

none observed
renal damage
not defined
none observed
deer, organ wt.
blood effects

anemia

* none observed
renal damage

* not defined

RfD
Source

IRIS
EPA 1986

HEAST
IRIS
IRIS

EPA 1986

HEAST
IRIS

EPA 1986
HEAST

HEAST
IRIS

EPA 1986
HEAST

IRIS
IRIS
IRIS

EPA 1986
IRIS
HEAST
HEAST

IRIS
IRIS
IRIS

I
RfD
Basis ;

water
water

water
water
water
water

water
water
water
drug

water
water
water
drug

water
water
water
water
diet
diet
drug

water
water
water

RfD
Jncert.
Factor
kdjust. Q

500

1
10
500

1
500

10

1
500

10

100
10
500

100
3000
10

100
10
500

Total
Pathway Exposure

Hazard Hazard Hazard
uotient Index Index

5E-02
7E-02

520.1

1E+00 *"*
1E-03
4E-03
3E-04

1.1

2E-03
3E-04
4E-02
4E-05

0.04

3E-04
2E-03
7E-04
3E-OS

3E-03
521.3

9E-01 ~
3E+00 ̂
2E+01 -
5E+00 -
3E+00 ̂
1E+00 ->
1E+00 - 23

39.1 H
0

2E-01 o
IE-01
2E+00 - 2

on
CO



TABLE 64
NSNJ, INC./NL INDUSTRIES, INC. SITE

CHRONIC HAZARD INDEX ESTIKATE FOR AN OFF-SITE ADULT RESIDENT

Exposure Pathway

Lead
Nickel
Thallium
Zinc

RESIDENTIAL SOIL ING
Arsenic
Chromium
Lead
Zinc

RESIDENTIAL SOIL DERM
Arsenic
Chromium
Lead
Zinc

CO I

1.63E-05
1.07E-04
1.66E-07
4.79E-04

1.96E-06
1.27E-06

3E-OS •
7.8E-06

3.12E-07
2.03E-07

6E-07
1.2E-06

RfD

8E-04
2E-04 •
3E-06 *
4E-02 *

1E-03
5E-03
8E-04
2E-01

9E-04 *
IE-04 *
8E-04
4E-02 •

Critical
Effect

none observed
deer, organ wt
blood effects

anemia

Iterates is
not defined
none observed

anemia

keratosis
not defined
none observed

anemia

RfD
Source

EPA 1986
. IRIS

HEAST
HEAST

HEAST
IRIS

EPA 1966
HEAST

HEAST
IRIS

EPA 1986
HEAST

RfD Total
Uncert. Pathway Exposure

RfD Factor Hazard Hazard Hazard
Basis Adjust. Quotient Index Index

water
diet
diet
drug

water
water
water
drug

water
water
water
drug

100
3000

10

1
500

10

1
500

10

2E-02
5E-01
6E-02
1E-02

3.3

2E-03
3E-04
4E-02
4E-05

4E-02

3E-04
2E-03
7E-04
3E-05

3E-03
42.4

Note: CO Is and RfDs expressed in mg/kg-day

* = adjusted for absorption
ING = ingestion, DERM « dermal absorption
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TABLE 65
NSNJ, INC./NL INDUSTRIES, INC. SITE

CHRONIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE INDUSTRIAL UORKER

Exposure Pathway

CURRENT EXPOSURES

INDUSTRIAL SOIL ING.
Arsenic
Chromium
Lead
Zinc

INDUSTRIAL SOIL DERMAL
Arsenic
Chromium
Lead
Zinc

FUTURE EXPOSURES - TYPE

GROUND WATER INGEST I ON
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Lead
Nickel
Selenium
Thallium
Zinc
1,1-Dichloroe thane
1,1-Dich I oroethene
Tetrach I oroethene
1,1,1-Trichloroethane

CD I

1 .28E-06
2.14E-06
3.5E-05 •
4.5E-06

2.04E-07
3.40E-07

7E-07
7.1E-07

1

8.141E-04
1.7E-04

7.123E-05
9.15E-05 •
1.150E-03
1.26E-02 •
1 .42E-03
2.035E-04
1.018E-05
6. HE-03
7.530E-04
1.730E-03
1.832E-03
4.30E-02 •

RfD

1E-03
5E-03
8E-04
2E-01

9E-04
1E-04
8E-04
4E-02

41E-04
1E-03
5E-03
56-04

. Si-03
8E-04
2E-02
3E-03
7E-05
2E-01
1E-01
91E-03
1E-02
9E-02

Critical
Effect

keratosis
not defined
none observed

anemia

* keratosis
• not defined

none observed
• anemia

longevity
keratocis

none observed
renal damage
not defined
none observed
deer, organ wt.
hair/nail loss
blood effects

anemia
none

liver lesions
hepatotoxicity
hepatotoxicity

RfD
Source

HEAST
IRIS

EPA 1986
HEAST

KEAST
IRIS

EPA 1986
KEAST

IRIS
HEAST
IRIS
IRIS
IRIS

EPA 1986
IRIS
HEAST
HEAST
HEAST
HEAST
IRIS
IRIS
IRIS

RfD
Uncert.

RfD Factor
Basis Adjust.

water
water
water
drug

water
water
water
drug

water
water
water
water
water
water
diet
diet
diet
drug
air
water
gavage
air

1
500

10

1
500

10

1000
1

100
10
500

100
15

3000
10

1000
1000
1000
1000

Total
Pathway Exposure

Hazard Hazard Hazard
Ouot i ent I ndex I ndex

1.3E-03
4.3E-04
4.4E-02
2.3E-05

4.5E-02
V

s •- _ --••
2.3E-04
3.4E-03
8.8E-04
1.8E-05

4.5E-03

v

2E+00
2E-01
IE-02
2E-01
2E-01
2E+01
7E-02
7E-02
IE-01
3E-02
8E-03
2E-01
2E-01
5E-01

19.56

0.05

2|

H

O
O
tv)
0
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TABLE 65
NSNJ, 1NC./NL INDUSTRIES, INC. SITE

CHRONIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE INDUSTRIAL WORKER

Exposure Pathway CO! RfD
Critical RfD RfD
Effect Source Basis

RfD
Uncert.
Factor

Adjust.

Total
Pathway Exposure

Hazard Hazard Hazard
Quotient Index Index

INDUSTRIAL SOIL INGEST I ON
Arsenic
Chromium
Lead
Zinc

INDUSTRIAL SOIL DERMAL
Arsenic
Chromium
Lead
Zinc

FUTURE EXPOSURES - TYPE

WELL 2R2 INGEST I OH
Arsenic
Cadmium
Chromium
Lead

1.28E-06
2.14E-06
3.50E-05 •
4.5E-06

2.04E-07
3.40E-07

7E-07
7.1E-07

2

1.S52E-01
5.09E-06 *
8.141E-05
2.03E-05 •

1E-03
5E-03
8E-04
2E-01

9E-04 *
1E-04 •
8E-04
4E-02 *

1E-03
5E-04
5E-03
8E-04

keratosis HEAST water
not defined IRIS water
none observed EPA 1986 water

anemia HEAST arug

keratosis HEAST water
not defined IRIS water
none observed EPA 1986 water

anemia HEAST drug

keratosis HEAST water
renal damage IRIS water
not defined IRIS water
none observed EPA 1986 water

1
500

10

1
500

10

1
10
500

INDUSTRIAL SOIL INGEST I ON
Arsenic
Chromium
Lead
Zinc

INDUSTRIAL SOIL DERMAL
Arsenic
Chromium
Lead
Zinc

1.28E-06
2.14E-06
3.50E-05 •
4.5E-06

2.04E-07
3.40E-07

7E-07
7.1E-07

1E-03
5E-03
8E-04
2E-01

9E-04 •
IE-04 •
8E-04
4E-02 *

keratosis HEAST water
not defined IRIS water
none observed EPA 1986 water

anemi a HEAST drug

keratosis HEAST water
not defined IRIS water
none observed EPA 1986 water

anemia HEAST drug

1
500

10

1
500

10

IE-03
4E-04
4E-02
2E-05

5E-02

2E-04
3E-03
9E-04
2E-05

5E-03
19. t

2E+02
1E-02
2E-02
3E-02 -,

185 F
H

0
O

1E-03 ^
4E-04 0
4E-02 ^
2E-05 -*

5E-02

2E-04
3E-03
9E-04
2E-05

5E-03
18?



TABLE 65
NSNJ. 1MC./NL INDUSTRIES, INC. SITE

CHROMIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE INDUSTRIAL WORKER

Exposure Pathway GDI RfD
Critical RfD RfD
Effect Source Basis

RfO Total
Uncert. Pathway Exposure
Factor Hazard Hazard Hazard

Adjust. Quotient Index Index

FUTURE EXPOSURES - TYPE 3

WELL SO INGESTIOH
Beryl lium
Cadmium
Chromiun
Lead
Nickel
Thallium
Zinc

1.587E-03
5.14E-04 •
4.416E-02
1.50E-03 *
1.964E-02
3.053E-05
8.792E-02

5E-03
5E-04
5E-03
8E-04
2E-02
7E-05
2E-01

none observed IRIS water
renal damage IRIS water
not defined IRIS water
none observed EPA 1986 water
deer, organ wt. IRIS diet
blood effects HEAST diet

anemia HEAST drug

100 3E-01
10 1E+00-
500 9E+00 -

2E+00 „
100 1E+00 -
3000 4E-01
10 4E-01

14

INDUSTRIAL SOIL INGEST I ON
Arsenic
Chromium
Lead
Zinc

INDUSTRIAL SOIL DERMAL
Arsenic
Chromiun
Lead
Zinc

1.28E-06
2.14E-06
3.50E-05 *
4.5E-06

2.04E-07
3.40E-07

7E-07
7.1E-07

IE-03
5E-03
8E-04
2E-01

9E-04 •
IE-04 •
8E-04
4E-02 *

(cerates i» HEAST water
not defined IRIS water
none observed EPA 1986 water

anemia HEAST drug

keratosis HEAST water
not defined IRIS water
none observed EPA 1986 water

anemia HEAST drug

1 1E-03
500 4E-04

4E-02
10 2E-05

5E-02

1 2E-04
500 3E-03

9E-04
10 2E-05

5E-03
14

* * adjusted for absorption

CD Is and RfDs expressed in mg/kg-day
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Exposure Pathway

TABLE 66
NSNJ, INC./ML INDUSTRIES, INC. SITE

CANCER RISK ESTIMATE FOR AN ON-SITE WORKER

031 SF Wt. of Type of SF SF
(mo/kg/day) <mg/kg-dy)-1 Evidence Cancer Source Basis

Chemical- Total Total
Specific Pathway Exposure
Risk Risk Risk

FUTURE EXPOSURES

SITE SOIL INGESTIOH
Arsenic

SITE SOIL DERMAL
Arsenic

SITE AIR INHALATION
Arsenic
Cadmium
Chromium

1.0E-06

1.64E-07

1.09E-08 •
1.08E-08
5.82E-08

1.7E+00

1.SE+00 •

5.0E+01
6.1E+00
4.1E+01

A
B1
A

skin IRIS water 2E-06

skin IRIS water 3E-07

respir. HEAST air SE-07
IRIS occup 7E-08

lung IRIS occup 2E-06

2E-06

3E-07

3E-06
SE-06

* = adjusted for absorption

Note: Lead was not included on the table since a slope factor was not obtained.
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TABLE 67
NSNJ, INC./HI INDUSTRIES, INC. SITE

CHRONIC HAZARD INDEX ESTIMATE FOR AN ON-SITE WORKER

RfD
Uncert.

Total
Pathway Exposure

Exposure Pathway

FUTURE EXPOSURES

SITE SOIL INGESTION
Antimony
Arsenic
Cadniun
Chromium
Lead
Zinc

SITE SOIL DERMAL
Antimony
Arsenic
Cadmi um
Chromium
Lead
Zinc

GDI

2E-05
2.4E-06
3.56E-08
3.85E-06

5E-04
1. IE-05

3.11E-06
3.82E-07
1.13E-07
6.12E-07

1E-05
1.8E-06

RfD

4E-04
IE- 03

* 5E-04
5E-03

• 8E-04
2E-01

2E-05 •
9E-04 •
5E-04
IE-04 •
8E-04
4E-02 •

Critical
Effect

longevity
keratosis

renal damage
not defined
none observed

anemia

longevity
keratosis

renal damage
not defined
none observed

anemia

RfD RfD
Source Basis

IRIS uater
HEAST uater
IRIS uater
IRIS uater

EPA 1986 uater
HEAST drug

IRIS water
HEAST water
IRIS water
IRIS uater

EPA 1966 water
HEAST drug

Factor Hazard Hazard Hazard
Adjust. Quotient Index Index

1000 5E-02
1 2E-03
10 7E-05
500 8E-04

6E-01
10 6E-05

0.68

1000 2E-01
1 4E-04
10 2E-04
500 6E-03

IE-02
10 5E-05

0.17
SURFACE WATER DERMAL
Lead

Note: CDls and RfDs

7.6E-06 8E-04 none observed EPA 1986 water 1E-02
0.01

0.9

expressed in ing/ kg -day

• = adjusted for absorption

25
f
H

Oo
N)



APPENDIX E

FEDERAL REGISTER, LEAD ATTAINMENT AREAS

o
o
>o

01



7614 Federal Register / Vol. 50. No. 37 / Monday. February 25. 1985 / Prooosed Rules

longitude 118"2B'32' W.: thence
southwesterly to latitude 33"26"53.5 N»
longitude 118'28'35' W.

(b) No vessel may anchor in this area.
(c) For the purposes of this section,

"vessel" means every description of
watercraft or other artificial contrivance
used, or capable of being used, as a
means of transportation on water.
(33 LJ.S.C. 1225.1331: 49 CFR 1.46(n] (4))

Dated: February 20.1985.
F.P. Schubert.
near Admiral. U.S. Coast Guard. Commander.
Eleventh Coast Guard District.
[FR Doc. 85-4525 Filed 2-21 8:45 am]
BILLING COOC Jt10-!4-M

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 52

[Region II Docket No. 42; A-2-FRL-27W-6J

Approval and Promulgation of
Implementation Plans; New Jersey
Lead Plan

AGENCY: Environmental Protection
Agency.
ACTION: Supplemental notice of
proposed rulemaking.

SUMMARY: This notice announces receipt
by the Environmental Protection Agency
(EPA) of supplemental information
submitted by the State of New Jersey
with regard to its State Implementation
Plan (SIP) for attainment and
maintenance of the national ambient air
qua l i ty standard for lead in all areas of
the State. It also reproposes approval of
the State's lead SIP. which was
submitted under the requirements of the
Clean Air Act

EPA has carried out its review of the
New Jersey lead SIP concurrency with
the State's SIP development process
under the terms of "parallel processing"
((his procedure is discussed in a June 23.
1902 Federal Register notice (47 FR .
27073]). "Parallel processing" is
designed to expedite EPA actions on SEP
revisions.

The need for New Jersey's current
submittal was identified by EPA in its
December 23.1983 Federal Register
notice (48 FR 57331) proposing to
approve the New Jersey lead SIP. In
determining the nature of its final
rulcmaking on the New Jersey lead SIP,
EPA will consider, along with the public
comments it receives, the State's future
submittals and actions in response to
issues that arc identified in today's
Federal Register notice.

DATES: Interested persons are invited to
submit comments on this proposed
action on or before April 28.1985.
ADDRESSES: AH comments should be
addressed to: Christopher J. Daggett
Regional Administrator. Environmental
Protection Agency. Regional II Office.
Jacob K. lavits Federal Building, 20
Federal Plaza. New York. New York
10278.

Copies of the proposed revision.
including the supplemental information.
are available for public inspection
during normal business hours at:
Environmental Protection Agency,

Region II. Jacob K. Javits Federal
Building, 28 Federal Plaza. Room 1005,
New York. New York 10278

New Jersey Department of
Environmental Protection. Labor and
Industry Building. John Fitch Plaza,
Trenton, New Jersey 08625.

FOR FURTHER INFORMATION CONTACT:
William S. Baker. Chief, Air Programs
Branch. Environmental Protection
Agency, Region II. Jacob K. Javits
Federal Building. 28 FedcraJ Plaza. New
York. New York 10278. 21S-264-2517.
SUPPLEMENTARY INFORMATION:

I. Background
On October 6.1983. as required by

section 110 of the Clean Air Act. New
Jersey submitted to the Environmental
Protection Agency (EPA) a draft State
Implementation Plan (SIP) for
attainment and maintenance of the
national ambient air quality standard
for lead. After review of the draft SIP,
on December 29.1983 (48 FR 57331) EPA
proposed to approve it However, in its
Federal Register notice of proposed
rulemaking, EPA stated that final
approval would be contingent upon
EPA's receipt of certain supplemental
information for the State. EPA also
indicated that if this supplemental
information showed that significant
changes had been made to the SIP, EPA
would have to repropose action on the
SIP in order to provide the public with
the opportunity to comment on the
revised SIP, as well as on EPA's
evaluation of it
A. New Jersey's Lead SIP Development
Process

In response to the requirements set
forth in EPA's December 29,1983 notice
of proposed rulemaking, New Jersey
issued a proposed lead SIP, dated
January 1984. and conducted a public
hearing on this SIP on February 22,1984.
Based on the public comments that State
received on this proposed SIP. and on ft
March 21,1984 letter from EPA to the
State requesting additional information
on several of its elements. New Jersey

decided to make substantial additions
and revisions to its January 1984
document. Consequently, a rcproposod.
June 1984. SIP document wos issued and
a second public hearing was held on
August 2, 1984.
B. EPA '$ Process ing of New Jersey's
Lead SIP

Information supplementing New
Jersey's original October 6.1983 draft
SIP has been submitted to EPA on May
I. June 18. and August 15,1984. and on
February 7.1985. Due to the substantive
nature of this supplemental information.
EPA has determined that today's
supplemental notice of proposed
rulemaking on the New Jersey lead SIP
is warranted.

The purpose of today's notice is to
provide the public with an opportunity
to comment on the contents of this
supplemental information and on EPA's
analysis of it. The public is also being
provided with an additional opportup.it>
to comment on EPA'§ proposed approval
of the New Jersey lead SIP. All public
comments received on EPA's December
29.1983 notice of proposed rulemaking.
today's notice, and comments received
by EPA during the course of the
comment periods established by the
State will be addressed in EPA's notice
of final ruJemaking on the New Jersey
lead SIP.
II. Results of EPA Review

Today's Federal Register notice
provides a summary of the supplemental
information submitted by the Stste and
the results of EPA's review of it. The
analysis is presented under the
following headings:
A. Attainment Demonstration: Urban Areas
B. Attainment Demonstration: Significant

Point Source*
C. Fugitive Emissions
D. Control Measures

More detailed information concerning
EPA's review of this supplemental
information is contained in a Technical
Support Document to today's notice.
This document is available for public
inspection at the locations identified in
the ADDRESSES section of this notice.
A. Attainment Demonstration: Urban &
Areas ^

In its December 29.1983 notice of o
proposed rulemaking, EPA required the ^
State to submit attainment M

demonstrations for the cities of Newark, o
Jersey City, and Trenton, three urban
areas in New Jersey which have
experienced recent violations of the air
quality standard for lead. In ill
supplemental subrnittal, the State
addressed this requirement by providing

CTi
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a stat is t ical ana lys i s of Jhe relationship
between decreases in lead in the
ambient air and the reduction of lead in
gasoline in these cities. The quantity of
lead in'gasoline and ambient air
concentrations of lead were found to be
closely related. Since the quant i ty of
lead in gasoline in 1990 will be only
26.4'S of its 1982 value, the State expects
that the average ambient lead
concentration in 1990 will be reduced by
the same percentage. In 1982 no urban
areas in New Jersey experienced
violations of the lead standard. Thus,
the ambient lead concentration is
presently below the standard and will
continue to decrease to well below the
standard in the future. It also should be
noted that in an August 2.1984 Federal
Register notice (49 FR 31032), EPA
proposed additional reductions to the
lead content of gasoline. These
additional reductions are not reflected
in the State's analysis.

EPA has determined thai this
demonstration of attainment and
maintenance of the lead standard in
urban areas is adequate, and finds it
approvable.
B. Attainment Demonstration:
Significant Point Sources

EPA's December 29.1983 notice of
proposed rulemaking required the State
to submit a demonstration of attainment
and maintenance of the lead standard in

the vicinity of certain "significant" point
sources. (A "significant" point source is
any source which emits at least 25 tons
of lead per year or. in the case of certain
specified lead industrial source
categories, five tons per year.) The
significant sources requiring review and
evaluation were:

• Delco-Remy, Division of General
Motors Corporation (New Brunswick)

• National Smelting of New Jersey,
Inc. (Pedricktown)

• Federated Metals, Inc. (Newark)
• U.S. Metals Refining Co.^Carteret).

and
• E.I. Dupont de Nemours & Co., Inc.

(Deepwater)
In addition, the State identified the

following two point sources of lead
which, although not "significant," are
considered to have the potential to emit
greater than five tons of lead per year.

• Heubach, Inc. (Newark)
• Rollins Environmental Services, Inc.

(Logan Township)
According to EPA regulations the

State is not required to demonstrate
attainment in the vicinity of these
sources because they do not emit 25 or
more tons per year of lead.

The seven sources just identified
comprise all the point sources of lead in
New Jersey. These sources have been
(or will be) evaluated by the State
according to the following procedure:

• A field investigation was conducted
to identify fugi t ive emissions.

• The total lead emission rate was
calculated using appropriate f u g i t i v e
emission factors coupled with control
efficiencies and operating parameters,
and allowable stack emission rates
contained in the source's operating
permit.

• The source was modeled using EPA-
approved dispersion modeling methods.

• If the modeling results predicted a
violation of the ambient lead standard,
stack testing was performed.

• The source was remodeled using the
stack test results. If a violation was
predicted using actual stack emission
rates, then an air quality monitor was
installed in the vicinity of the source to
verify the modeling results.

• If the violation is verified by the
monitoring results, then the State will
take mitigating action, usually in the
form of an administrative consent order
containing an enforceable schedule
under which the source causing the
violation implements control measures
to eliminate the contravention of the
ambient standard.

Table 1 provides a summary of the
status of the attainment demonstrations
for all major lead point sources In the
State. The following sections discuss trr
attainment demonstration for each
source.

TABLE 1.—SUMMARY OF THE ATTAINMENT DEMONSTRATIONS PERFORMED FOR MAJOR POINT SOURCES OF LEAD IN NEW JERSEY
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Delco-Remy. Division of General
Motors Corporation. New Brunswick

In its December 29,1983 notice of
proposed rulemaking. EPA found that
New Jersey's demonstration of
attainment in the vicinity of Delco-Remy
(lead-acid storage battery manufacturer
and secondary lead smelter) was

-inconclusive. This was because the
emission rates used in the modeling of
this source had not been verified by
stack testing.

In its supplemental submittal. the
State provided the results of revised
dispersion modeling of Delco-Remy's
lead emissions. Emission inputs to the
model were based on updated lead

emission data supplied by the company
when applying for a revised permit. The
revised modeling predicted a marginal
violation of the ambient standard (1.6
p.g/m'compared to a standard of 1.5 M8/
m3]. However. EPA considers the
analysis inconclusive due the
uncertainty in the lead emission rates
employed in the model. These emission
estimates are therefore currently being
verified by stack testing.

Following the revised modeling a high
volume air sampler (ambient monitor)
was sited by the State near the location
of the modeled violation.
Contraventions of the quarterly lead
standard have been measured by this

monitor. However, it cannot be 2
concluded that the measured violation is t~
solely attributable to the emissions of l~
Delco-Remy. c

Given the inconclusive nature of the °
modeling analysis, and considering the
potential impacts of nearby industrial °
facilities and rail lines, further ^
investigation appears called for. In -4
cases, such as Delco-Remy, where an
ambient violation is measured even
though the source has "reasonably
available control technology" (RACT)
applied to all process and non-process
emission points. EPA guidelines allow
"RACT plus studies" approach to lead
SIP development. Under this approach.
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in Heu of an attainment demonstration a
State may submit as part of its SIP a
workplan for inves t iga t ing and
u l t i m a t e l y correcting the violation. EPA
judges the adequacy of such workplans
based on the following criteria:

• A justification, which has been
verified by EPA. that the level of
emission controls in place constitutes
RACT.

• A detailed study protocol to identify
individual emission pomts which may
be contributing to the violation,
potential measures for their further
control, and a legally enforceable
schedule for the implementation of the
control measures.

• Establishment of an air quality
monitoring network around tha source(s)
suspected of contributing to the
violat ion of the lead standard.

New Jersey has employed the "RACT
plus studies" approach in addressing the
situation regarding Delco-Remy. As a
part of its supplemental submittal the
State provided a workplan for a special
study of this facility and EPA has found
that the workplan meets all of EPA's
criteria. Phase III of Uiis workplan
describes a plan for requiring the
installation of beyond-RACT control
measures if they are found to be
necessary in order to prevent violations
of the ambient lead standard. The
schedule calls for such control measures
to be selected by January 1986. and
appropriate actions based on existing
State legal authority to be implemented
by March. 1936.

In a separate part of its supplemental
submitta!, the State included a
description of how the New Jersey
Administrative Code. Title 7, Chapter 27,
S'jbchapter 6, "Control and Prohibition
of Particles from Manufacturing
Processes" (N.J.A.C. 7:27-6) could be
revised in order to incorporate
maximum allowable emission rates for
lead. The State has not committed to
making these revisions to Subchapter 6
for controlling lead emissions in the
State. Instead. New Jersey has chosen to
rely on the authority of other portions of
N.J.A.C. 7:27, including Subchapter 5,
"Prohibition of Air PoDution."
Subchapter 8. "Permits and
Certificates." Subchapter 13. "Ambient
Air Quality Standards." and Subchapter
IS. "Control and Prohibition of Air
Pollution from New or Altered Sources
Affecting Ambient Air Quality in
Nonattainment Areas." However, if it is
determined that any control measure
required under Phase III of the "RACT
plus studies" workplan requires
supplemental regulatory authority by
means of specific lead emission
limitations, the State should revise
Subchapter 6 or develop and adopt other

regulations, as appropriate, to
incorporate such limitations.

EPA finds that the "RACT plus
studies" workplan for Delco-Remy is
adequate and approvable as an element
of the SIP. provided that the State
submits, as it has agreed to. a plan for
expeditiously adopting new authorities
within the time frame of Phase ill of the
"RACT plus studies" workplan. in case
implementation of the "RACT plus
studies" workplan indicates that such
authorities are necessary.
National Smelt ins of New Jersey. Inc.,
Pedricktown

In its December 29. 1983 notice of
proposed rulemaking. EPA found that
the demonstration of attainment for
National Smelting (lead smelter) was
incomplete and inconclusive since the
State had not completed the
development of necessary control
measures. In addition, a nearby monitor
had measured repeated violations of the
lead standards. Since the time of EPA's
December 29.1983 notice of proposed
rulemaking. National Smelting of New
Jersey has permanently ceased
operations, and all of the company'*
operating permits have been revoked by
the State. The only remaining-source it
one of fugitive emissions of dust from
open slag storage piles at the abandoned
plant site.

in its supplemental submittal. the
State presented dispersion modeling
data which showed no predicted
violations of the ambient lead standard
from the slag pile emissions. The entire
plant site, including the slag storage
piles, has been placed on a priority list
for cleanup under the provisions of the
federal Comprehensive Emergency
Response. Compensation, and Liability
Act. EPA finds this demonstration of
attainment at the former National
Smelting of New Jersey site approvable.
Federated Metals Inc., Newark

An attainment demonstration for
Federated Metals (secondary lead
smelter) was included in the October 6,
1983 draft SIP evaluated by EPA in its
December 29.1983 notice of proposed
rulemaking. The October 1983 draft SIP
presented results of a modeling analysis
of Federated Metals Inc. (then known as
ASARCO. Inc.) which predicted no
violations of the ambient standard as a
result of the facility's lead emissions. In
performing its analysis, the State did not
consider the potential impact of fugitive
emissions from the facility.

EPA requested in its December 29.
1983 notice of proposed rulemaking that
the State revise its attainment
demonstration to include fugitive
emissions in the calculation of total lead

emissions from the fac i l i ty . The Sla te , in
its supplemental submiital. presented
the results of revised dispersion
modeling of Federated Metal s lead
emissions, including fugit ive emission
estimates based on visual observation
and the use of emission factors.

The updated modeling, which took
into account fugitive and stack
emissions from the facility's
reverberatory furnaces, predicts no
violation of the ambient standard in the
vicinity of the faci l i ty . Furthermore, in a
June 8. 1984 let ter from the State to EPA
it was indicated that these furnaces
have been shut down and taken out of
service. While the conclusion of the
attainment demonstration for Federated
Metals is not affected by this
information, in order to clarify the status
of the Federated Metals' furnaces, the
State must either revoke the operating
permits for this equipment and submit
evidence of such revocation to EPA
prior to EPA's final approval of the lead
SIP, or alternatively, submit more
definitive information on the current and
projected operating status of the
furnaces.

Therefore. EPA finds the attainment
demonstration for the Federated Metals
Inc. facility to be approvable, provided
that the State clarifies the operating
status of the reverberatory furnaces, as
it has agreed to do.
U.S. Metuls Refining Co., Carteret

Modeling of the U.S. Metals facility
(secondary copper smelter) without
including the effect.of fugitive emission
controls showed a violation of the
ambient standard. However, modeling
of this facility was also performed under
the assumption that fugitive emissions
would be controlled, as a result of a
State administrative consent order
applicable to this facility. This order
requires a 90 percent reduction in
fugitive emissions, and has been made a
part of the SIP. Modeling of U.S. Metals'
lead emissions, incorporating the
projected 90 percent reduction in
fugitive emissions, predicts attainment
of the standard in the vicinity of the
facility.

However, in view of the uncertainty in
the quantification of the expected
reduction in fugitive emissions. EPA
believes that site-specific ambient
monitoring in the vicinity of the U.S.
Metals facility is essential in order to
confirm that execution of the control
program required by the consent order
will result in compliance with the
ambient standard. Included in the
State's supplemental infornmtion was a
draft protocol for an ambient air
sampling program for lead in the vinrity
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/**"N SECTION o - TOX1C1TY ASSESSMENT

6.01 Literature Descriptions of Effects ana Effective Concentrations

As discussed below, due to chronic exposures to lead residues, aquatic and bentnic organisms are
considered to be the most sensitive receptors of site related lead. Residues in sunace water and
iediment are measurable indicators of ecological effects.

6.01.01 Toxicitv of Lead to Vegetation

The effects of lead on vegetation vary significantly between species. Review of studies tound that
only a small portion of lead is taken up by plants. Ward et ai. ( 1977) f o u n d thai the lead content
of plants was approximately 10% of the lead content of the soil. Ward et ai. ( 1977) also found
equal values of lead in all organs of rye grass and white clover (or even a little lower) in 10,000
me/kg lead and 1000 mg/kg substrates. This indicates that a limiting value for lead in plant organs
exists. This same study also found the germination of seeds to decrease wi th increased lead
concentration in the soil. A 20% and 10% reduction in germination was found to occur at 1000
mg/kg lead in the sou' for rye grass ana wnite clover respectively [Waru et ai. 19771.

Extensive review of studies was performed to determine toxic levels of ieau to vegetative species
that occur within the study area. The information provided by the data search illustrated the wide
range of lead tolerance and effects on vegetation. The levels of toxicity to vegetative species
documented as present within the study area were not found.

"̂""N Effects have been found in low lead soil concentrations (12 to 312 mg/kg in soil) in some plant
species [Eisler, 1988]. Ward et ai, (1977) found that lead concentration in soils of greater than 500
mg/kg reduced plant height by half for rye grass and white clover. In a similar study, Judel and
Steite (1977) found that at 500 mg/kg lead in the substrate, uptake into plants occurred, although
no symptoms of toxicity and yield reduction were found in three vegetable plants (radish, carrots,
and spinach). The vegetative species utilized in the above-mentioned studies do not occur within
the study area. These studies show the variation of effects of lead to different vegetative species.

.Although uptake of lead varies widely among different species of plants, damage ts usually negligible
with elevated lead content [Eisler. 1988]. Several studies have documented that some plant species
are lead tolerant and that the degree of lead tolerance in plants is related to the lead content of the
soil [Atkins et ai., 1982; Hutchinson et ai., 1987]. A similar study by Holl and Hampp ( 1975) found
that some genetically fixed resistant species grow in soils with up to 10,000 mg/kg lead. Due.to the
length of time that soil lead concentrations have been elevated from previous smelting operations,
influx of lead tolerant species in portions of the study area with the highest levels of lead in soils
is probable. The effects of lead to lead tolerant plants are not evident at lower lead concentrations
due to their tolerance.

In conclusion, review of the literature suggests that some species may be affected in soil lead
concentrations of 500 mg/kg or greater and that germination of seeds may be effected in lead soil
concentrations of 1000 mg/kg or greater. The biological impact to vegetation from the
concentration of lead in the soil is variable due to the species of the plant, characteristics of the soil,
the season, and the presence of other metals and substances in the soil. Vegetation observed in the o
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wetland areas of the sue did not demonstrate differences in type or size wnich couiu be attributed
to the differences in soil lead content.

6.01.02 Toxicity of Lead to Terrestrial Invertebrates

Tolerance of elevated lead levels bv me invertebrates has been found to occur. A sou litter ' ^ad
concentration of 12.800 mg/kg, as a oxide, was g. .-.• oy E ;ier (1988) as-oemg 'similar t. ne
amounts of reportedly associated v^.n reductions in m, .ural i .pulation of decomposers, sucn as
fungi, earthworms, and arthropods." Reduced populations of invertebrates may aisrupt nutrient
cycling, contribute to food chain contamination, and decrease the amount of available invertebrates
for food to other wildlife [Eisier. 1988).

6.01.03 Toxicity of Lead to Terrestrial Vertebrates

In his synoptic review, Eisier (1988) compiled many studies on the erfects of lead to terrestrial
vertebrates. 800 mg/1 and 1000 mg/1 of lead was given to mice in drint mg water for 11 weeks and
9 months, respectively. Effects to litter size, survival of nups and decreased birth weights were
observed at 800 mg Pb/1 although at 1000 mg Pb/I no eff- ; to survival or fertility were noted. In
iambs fed diets containing 400 mg Pb/kg, with adequate merais added to the diet, some weight
loss was observed in 10 months, but otherwise the iambs we. e normal. Another stuuy found varying
effects of lead in drinking water in rats. Although disturbed sleeping patterns were observed at 1.5
mg Pb/1, toxi effects were not noted at 4000 mg Pb/kg in drinking water administered fur 1.10 days.

In his study, Eisier (1988) states that biomagnification of lead is uncommon in terrestrial
communities. Interpretation of the available data shows that consumption of vegetation growing
in soil containing lead is not detrimental to terrestrial wildlife.

6.01.04 Toxicitv of Lead to Avifauna

Exposure pathways of lead to avifauna is discussed previously in Section 5. In his synoptic review,
Eisier (1988) stated that clinical lead poisoning was unlikely to occur to avifauna from ingestion of
food containing biologically incorporated lead, although the lead burden of carnivorous birds would
increase. Although some rooted aquatic plants can accumulate up to 67 mg Pb/kg dry weight,
Eisier (1988) states that this concentration of lead is not considered hazardous to waterfowl feeding
on the plants.

6.01.05 Toxicitv of Lead to Aquatic Organisms

The USEPA [1987], developed ambient water quality criteria for the protection of aquaticlife from
lead. Freshwater organisms have been tested for acute and chronic sensitivities. Acute toxicity
decreased as the hardness of water increased. At 50 mg/1 as CaCO3 of total hardness 10 species
were tested for acute sensitivity. The lowest observed effect level ranged from 0.1425 mg/1 for an
amphipod to 235 mg/1 for a midge. Chronic testing was conducted on two fish and two invertebrate
specie;: The chronic toxicity also was affected by hardness. The lowest observed effect lev- ift
water was 0.01226 mg/1 for a cladoceran while in hard water the value was 0.1281 mg/1 for >anie:
test organism. Acute to chronic ratios calculated for these species ran^ u from IS to u2.
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f * * \ Based on the results of the testing, tne USEPA estaoiished tne amoient water uua i i ty criteria for
.eaa based on tne total hardness of the water. Table S-5 presents cne calculated AVVQC - acute and
:nronic for various hardness concentrations observed at the site.

-'•01.06 Toxiciiy of Lead to Benthic Organisms

An extensive literature review was performed to determine tne effects of lead to oentnic organisms.
Abstracts, journal articles, reports and booKs were reviewed. A listing of sources is provided in
Attachment S-5.

Several sources concur on the lack of correlation between sediment lead concentrations and tissue
lead concentrations following uptake oy aquatic organisms ( Hannan et al.. 1976: Ahlf. 1985: Finerty
et ai.. 1990). These authors found that locations with the highest levels of metal ( lead) residues in
:he sediments were not necessarily the locations where aquatic species had the highest levels in their
:issues (Finerty et al., 1990). In fact, although some sediment samples were toxic according to an
algal assay, there was almost no correlation between the concentration of lead in tne alga cells and
:nose in the sediment samples ( H a n n a n et ai.. 1976). Based on-these studies, it appears that data
:otamed from tissue sampling of uuua t i c inhabitants of the study area wouid not yield useful.
Jirectiy applicable, nor (in the opinion of the referenced au thors ] correiatabie information on the
actual relationship between lead-in-sediment concentrations, and potential adverse biological
impacts resulting from uptake of such heavy metals.

information directly relating stream sediment concentrations of lead (as mg/ kgj to toxicity criteria
(either lethal or sub-lethal effects) was limited. Several authors echoed the difficulty in determining

/***%K sediment quality criteria, due to variables such as dissolved and particuiate-bound fractions
(partitioning), water hardness and organism uptake mechanisms. Of significance among the many
variables, the relative toxicity of lead in sediment to-aquatic organisms is apparently related to both
combined heavy metai effects and pH. According to Starodub, the toxicity of metals to algal growth
was enhanced at acidic pH. Combined toxicity of copper, zinc and lead was significantly greater at
pH 4.5 than at pH 8.5 or pH 6.5. Synergistic effects between the three metals towards algal growth
increased at low pH (Starodub et al., 1987).

Kaimaz discusses the toxicity and ecological significance of lead and other trace elements in the
aquatic environment (Kaimaz, 1980). Kaimaz also notes the difficulty in accurately characterizing
trace elements in the aquatic ecosystem due to their various forms of chemical and physical states,
solubility, adsorption capability, particle size, reactivity with other organic and inorganic compounds
and complex formation. The writer also acknowledges the growing contribution of man's typical
activities in impacting the amount of trace elements in the ecosystem. However, no direct
numerical correlation between sediment concentrations and toxicoiogicai impacts is presented.

To address the variables related to chemical and physical characteristics. Chapman (1986) pursued
a triad approach, combining sediment chemistry with toxicoiogicai data derived directly from the
sediments (i.e., sediment bioassays and in-situ studies) to develop the necessary sediment quality
criteria. Chapman's study was conducted in Puget Sound, Washington. In a further study,
Chapman et ai. (1987) compared four independent approaches to establishing sediment quality
criteria, including his study just described. ^

H

/•^ " §
f , NJ

. S-27 o
U3



. he concentrations or seiectea potentially toxic chemicals (including ieau) in marine, tstuarme and
rreshwater sediments have been quantified annually by NOAA in the NS&.T Program since 1984. -•
Sediment samples from over 200 sites have been collected and anaiyzea: the aata have been used
in characterizing the chemical conditions at the sampling sues, in selected geographic areas,
measures of biological (toxic) etlects have been performea to indicate tne significance of the
sediment contamination. The intended use of the data to assess tne ootentiai for adverse
biological effects occurring due to exposure of biota to toxic ..its in me sampiea sediments, as part
_f an effort to determine eifects-basea sediment quality criteria.

NOAA's program utilized data from several sources to identify concentrations for s: ^stances where
oioiogicai effects have oeen ooserved. NOAA reported six oioassays conducted on rugei Sound and
San Francisco Bay. The results were as follows:

Lowest Observed
Effect Concentration

Rhepoxvnius abronius amphipod bioassasy - 1986 o60 ma/kg
Crassosprea gigas oyster larvae bioassay - 1986 ~60 ma/kg
Rhepoxvnius abronius amnninod bioassav • <9S8 '>60 m a / K g
Crassosprea gigas oyster larvae oioassay - 1987 o60 ma/ kg
Bivalve larvae bioassay 140 mg/kg
Rhepoxynius abronius amphipod bioassay 120 mg/kg

Additional information was presented based on the presence of lead and other contaminants in
sediment with observed effects. This was defined as the co-occurrence approach. The range
reported using the co-occurrence approach ranged from 26.6 mg/kg to 1613 mg/kg. Other "
substances present-in the sediment tested will affect biological responses and those observed effects
may have nothing to do with the lead concentrations. The probability of this misinterpretation
increases as concentrations approach typical background concentrations. Attachment S-S includes
Table B-6 which lists studies reviewed by NOAA for the program. Also included in Attachment S-5
is Table 12 which presents the values used for ranking sites. -It is clear that ail of the locations at
concentrations of less than 120 mg/kg were co-occurrence citations and thus, potentially affected
by other parameters. Table B-6 also includes studies where sediment lead concentrations as high
as 276.9 mg/kg demonstrated no effect. Therefore, the co- 'currence approach may be useful in
ranking sites for subsequent studies but is nci valid for determining toxic concentrations of one of
the substances present and thus establishing cisanup criteria.

Studies conducted on sediment samples in the Chesapeake Bay were reported in Alden, et.al., 1991.
The results presented in reproductions of Tables 23 through 25 in Attachment S-5, indicate no
apparent effects on Ps?aemonetes pugjo and Mytilus edulis at lead concentrations as high as 300
mg/kg. For the seven samples which ranged in lead concentration from 97 to 300 mg/kg* the ratio 0
of observed toxicity to the reference area averaged less than unity indicating no observed effect. °
It is important, to note that these sediment samples also contained significant concentrations of 0
other metals and organics. The difficulty of evaluating a specific substance's apparent effects 10
threshold in sediment samples with numerous contaminants present was a conclusion of the Alden, co
et.al. study. Extensive review of many studies of the toxic effects of lead to aquatic organisms b»
Eisler (1988) found that lead accumulates in biota from water, but food chain transfer of lead is not
evident.
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/"**\ .n summary, interpretation of the aata on sediment toxicity resulting from leau is comniicated by
'; numerous t'actors. The bioavaiiabiiity. presence of other suostances. ana tne salinity of the water

may ail affect the biological impact. A detailed review of the;NOAA document demonstrates that
:ne method employed to develop tne ER-M and ER-L are n-ot .vai id tor escaoiishinu ciean-up
criteria. This was specifically stated in the NOAA document (page 1). A review or the literature
suggests that sediment isaa concentrations beiow 100 mg /kg are unukeiv to atiect the biota.
Sediment lead concentrations in excess of 1000 mg/kg iikeiy affect species diversity ana if widely
distributee could affect a specific aquatic system. Concentrations in tne range of 100 to iOOO mg/kg
are more suoject to localized variables and whetner adverse impacts are evident would require site-
specific study.

o.02 Review of Toxicitv Based Criteria and Standards

New Jersey surface water quality standard for the East and West Stream for waters is a lead
concentration beiow 0.050 mg/1 based on protection of human health.

The USEPA has developed ambient water duality criteria for lead in freshwater systems. Because
:he literature suggests that toxicity is a funct ion of the hardness of the water, tne criteria is a value
-•aicuiated from tne nardness of the water. The total hardness measured in tne East Stream south
of Route 130 ranged from 56 to 73 mg/1 as CnCO3; resulting in an acute AWQC for lead in the
range of 0.039 to 0.055 mg/1. The chronic AWQC for this stream segment is calculated at
approximately 0.002 mg/1. The West Stream south of Route 130 demonstrated total hardness
ranging from 55 to 69; resulting in AWQC in the range of 0.038 to 0.051 mg/1. The chronic AWQC
for this stream segment is also calculated to be approximately 0.002 mg/1. North of Route 130, the

/""N, hardness increases substantially yielding an average hardness of 180 mg/1 as CaCO3. The AWQC
'• acute for this stream segment is 0.173 mg/1, while the chronic AWQC is calculated to be 0.007 mg/l.

The dramatic increase in hardness north of Route 130 may be related to the Corps of Engineers
dredge spoil areas adjacent to the stream.

No toxicity based criteria or standards are available for lead in sediments or soils.
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SECTION 7 - RISK CHARACTERIZATION

7.01 Observed Adverse Effects in the Assessment Area

At the time of the site reconnaissance in November 1990. no effects to the ecology potentially
attributable to site residues were ooserved outside of the site boundaries (See Figure S- . Much
of the area within the site boundaries is paved, stone covered landfill, airt roaoway, stri ures, or
subject to recent construction activities. No readily observed ecological effects were Jentified
during the field investigation of the site during November 1990.

7.02 Estimated Adverse Effects in the Assessment Area

A number of viable exposure scenarios exist that make it very likely that organisms associated with
the study area are exposed to lead residues. The probability of effects with respect to identified
exposure scenarios is discussed as follows:

Vegetation: Soil lead concentrations in the study area vary from background of 10-20 mg/kg; to
12700 mg/kg. All areas where the sou lead concentrations exceeded 1000 mg/kg are within the
boundaries of the NSNT site or in an isolated area near Browning Ferris Industries property.
Therefore, vegetation growing in over 90% of the study area are not anticipated to be at risk from
lead exposure.

Extensive field observations during the wetland delineation did not reveal biological impacts to lead
exposure. No significant difference in plant height was found to exist in portions of the site variable
soil lead concentrations. In the forested portions of the study area, no evidence of stunted growth ^_^
was observed, Inithe herbaceous portions, determination of the height of the vegetation was
difficult due to mowing operations. No evidence of stunted growth was observed in the non-
forested portions of the site which are not mowed.

Terrestrial Invertebrates: Elevated concentrations of lead outside of the manufacturing area have
been shown by soils testing to be limited to the top 3 to 6 inches of soil. The range of soil lead
from background to 12700 mg/kg was reported. Epidermal and ingested exposure to lead is
anticipated to be significant to invertebrates that burrow in the top 3 to 6 inches of soil where the
highest concentrations of lead have been identified. The effects of lead residues from the site are
not quantifiable, however, Eisier (1988) did indicate that detrital lead concentrations in excess of
12800 mg/kg could adversely affect invertebrates such as earthworms.

Terrestrial Vertebrates: Consumption of biota from areas with elevated levels of lead within the H
soils was not found to have detrimental impacts to terrestrial vertebrates (See Section 6.01). As o
previously stated, vegetation has the potential to uptake available lead, however, lead does not °
significantly biomagnify in vegetation or in organisms as a result of consumption of exposed biota 0
[Eisier, 1988]. Therefore, should exposures of lead occur to organisms in these communities, they ^
can be expected to be consistent with ambient concentrations. u

Consumption of biota on the site, for most organisms, will likely occur on a transient basis. For
example, the presence of white tailed deer has been confirmed on the site and deer are likely
exposed to site residues through consumption of exposed vegetation. However, deer will browse
vegetation outside the range of where lead concentrations occur as well Given the range of deer

S-30



f~*\ ana the small amount of leaa uptaKe cy piants. tne areas in wnicn sou.lead concentrations are
eievated would be expected to result in insignificant lead accumulation to ueer. Carnivores
identified in the study area are expected to have a range comparaoie to the aeer and thus, low
prooabiiity of health effects.

Avifauna: As aiscussed in Section 5.04. species of avifauna, ootn auuatic anu non-auuatic. utilize
the study area. Exposure oi lead in non-aquatic avifaunal species is not anticipated to oe significant
due to the transient nature of birds which influences the quantity of food anu water obtained within
the study area. The Stream vegetation and organisms wnich populate the stream are expected to
contain lead concentrations above background. Lead exposure to aauatic avifauna, such as the great
olue heron, feeding in the West Stream is expected. However, tne fresh water wetlands within a
radius of ten miles are substantial, so the percentage of feeding time in the West Stream may not
oe significant and this exposes little risk to tnis target species.

Aquatic Organisms: As discussed in Section 3.04, the East anu West Streams support aquatic
populations. Organisms that inhabit these streams are cnromcauy exposed to leau trom the site.
Because of this chronic exposure, aquatic organisms are examined as a sensitive indicator of lead.

The ratio of the ooserved lead concentration to tne AW'OC is indicative of the orooabiiity and
magnitude of effect. A value less than one would suggest no erfect. The higher tne vaiue above
1. the higher the probability of an effect. Figure S-14 presents the ratio of the lead concentration
to the AWQC - acute values. The data suggests that the potent ia l for ;icute effect wouid he limited
to the West Stream between Pennsgrove-Pedricktown Road and Route 130. Ail other samples had
a lead concentration below the AWQC-Acute value. The probability of a chronic effect is higher,

/*"*"%> as presented in Table S-5 and Figure S-12. The water quality in the West Stream south of Route
130 exceeds AWQC by over an order of magnitude suggesting a high probability of chronic effects
on aquatic organisms. The water quality extending on to the military reservation exceeds the
AWQC chronic by a factor of approximately 4, however, water quality improves to meet AWQC
chronic concentrations for lead approximately 5,000 feet upstream of the Delaware River.

Benthic Organisms: Figure S-13 summarizes surface sediment results from the East Stream, West
Stream and Corps of Engineers area. Mean concentrations are used rather than point
concentrations to provide an overview of the magnitude of potential effects in various stream
segments.

The potential for biological impact in the West Stream between Pennsgrove-Pedricktown Road and
Route 130 is quite high as the geometric mean lead concentration reported upstream and
downstream of the railroad crossing are 6,970 mg/kg and 1,340 mg/kg, respectively. Conversely,
the potential for biological effects in the drainage channel on the military reservation near its
confluence with the Delaware River is negligible as is the possibility in portions .of the East Stream.

The other stream segments presented in Figure S-13 contain mean lead concentrations which may
or may not have biological effects because of the substantially lower concentrations of lead present
and its uneven distribution in these areas.
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/-^, APPENDIX G
SCREENING OF REMEDIAL TECHNOLOGIES - SOIL

1. Institutional Technologies
The following institutional technologies could be implemented at the Site:

Access Restrictions: Access restrictions are utilized to limit the risk of direct contact with
soil not meeting response objectives by the general public. Several forms of access
restrictions are available.

Fencing: Fencing provides a cost-effective method of physically preventing access to a site.
Periodic inspection of fence integrity, however is required. This option will be retained
for further evaluation.

Deed Restrictions: The future use of a site may be restricted to protect human health
and the environment. This process option will be retained for further evaluation.

s«^
Monitoring: An inactive site can be monitored to reveal changes in site conditions. This
information can be used to re-evaluate the risk associated with a site. Monitoring will be
retained for further evaluation.

2. Containment Technologies
The objective of the containment general response is to limit the mobility of waste
constituents and to prevent inadvertent direct contact with soil not meeting response
objectives. Several remedial technologies and process options are available to implement
this general response:

Vegetative Cover: This cover would prevent direct contact with soil containing lead. It
would consist of six inches of clean soil placed directly on top of contaminated soil. A
layer of grass would be added to the top of the clean soil to prevent erosion. This
process option will be retained for further consideration.

/«"**% Cap: Capping could be effective in limiting the spread of contaminated soil and g
fO

preventing inadvertent direct contact with contaminated soil by the public. Unlike a
<£>
-J
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vegetative cover, capping would provide additional protection by forming an impermeable
barrier to limit stormwater infiltration. The following process option is evaluated:

Multi-Media: Multi-media caps typically consist of a low permeabili soi; layer, a "oot
zone, a layer of topsoil, and a vegetative cover. Alternatively, a geomembrane may <im
be employed.substituted for tho clay layer. — Since the soil is not hazardous, this lovol of
containment is not necesaary. A multi-media cap would, however, provide an additional
level of protection with respect to the prevention of human contact. Therefore, this
process option will be retained for further consideration.

Landfill: Landfilling can provide a greater degree of waste isolation than capping, but is
more expensive. Two basic process options are available:

On-Site ; dfill: On-site landfills are utilized when the site location and conditions, and
the natu f the waste materials, are appropriate. Landfills typically consist of a primary
and secor.a.iry liner which completely underlie the waste material, a primary and secondary
leachate lection system, and a cap. A wide variety of natural and synthetic materials
may be u . for one or both of the liners; a common approach is to use a synthetic liner
for the p-^nary liner and compacted clay for the secondary liner. An alternative system
would be a double composite liner. In this system, both the primary and secondary liner
consists of a low permeability soil layer and a synthetic geomembrane (4 liners total).
Leachate collection systems minimize hydraulic loading on the liner. The State of New
Jersey Administrative Code (NJAC) Section 7:26 describes the requirements for
constructing a secondary containment landfill in the State of New Jersey. The
requirements include construction such that the bottom of the liner is at least five feet
above seasonally high groundwater, construction of a liner system at least five feet thick,
and maintaining a buffer of at least 300 feet from the top of the landfill to the property
line where groundwater flow velocity is at least 1 foot/day.

o\
^ Seasonal high groundwater levels, groundwater flow velocities and the quantity of soils at
o
^ the NL Industries, Inc. site are such that a secondary containment landfill could not be
oo idequately constructed within the property limits. Therefore, this alternative is not
H4i4 retained for further consideration.
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r"-v Off-Site Landfill: Containment in an established landfill could be a feasible remedial
alternative. The costs associated with off-site transportation, however, could be significant,
depending on the proximity of the landfill to the Site. For soil that is not a hazardous
waste, disposal in an industrial or municipal landfill may be appropriate as described
below.

Municipal Landfill: According to the "Management of Excavated Soils Document"
(developed by the NJDEPE Soil Reuse Committee), soil that is not a hazardous waste and
has lead concentrations above 100 ppm is classified as non-hazardous waste and is called
ID 27 waste. Mr. Mark Searfoss, an environmental engineer from the New Jersey
Department of Environmental Protection and Energy (NJDEPE), was contacted concerning
potential municipal disposal sites for lead-contaminated soil that is classified as an ID 27
waste. From his recommendation, two landfills were identified to take ID 27 waste:

Pennsauken Landfill: Mr. Pat Malone was contacted at the Pennsauken Solid Waste
Management Authority (PSWMA) in Camden County. He stated that the waste classified

/*""**•- as ID-27 by NJDEPE was acceptable and would cost $66.06/ton for disposal. The landfill,
having a double composite Subtitle D liner/leachate collection system, is located in
Pennsauken, NJ (Camden County) approximately 1 mile east of Philadelphia, PA. This
process option will be retained for further evaluation.

Salem County Utilities Authority: A representative from the Salem County Landfill stated
that the disposal cost for ID 27 soil is $64.71/ton. This landfill has a Hypalon (similar
to HOPE) liner with three feet of compacted clay underneath. Under the clay liner is a
40-foot uncompacted clay layer. The landfill is in Alloway, NJ (Salem County).

Pennsylvania Landfills: A representative from the Bureau of Waste Management was
contacted and stated that each region in Pennsylvania determines what contaminant levels 2t-<
they permit in their landfills. For all regions, solid waste is classified as either municipal, H
residual, or hazardous. Contaminated soil from an industrial site is classified as residual o

tu
waste. In order to determine if the waste is acceptable at a particular landfill, a Module 0

V£>
1 Application must be submitted by that landfill to the Bureau of Waste Management »

x*«v Regional office. Basically, a Module 1 Application includes analytical data from the
generator of the waste that characterizes the waste and ensures it is not classified as
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hazardous. The Module 1 Application process may take up to 6 months or perhaps
longer. Three landfills were identified that might qualify to take the NL Pedricktown soil
through the Module 1 process: Pottstown Landfill. O-*nd Central Sanitary Landfill, and
Empire Landfill. The cost for disposal at these landfills ranges from $4 0 to $53 ton.

Industrial Landfill: A representative from Chambers Development Company, . was
contacted to determine the criteria for disposal in one of their landfills. oibers
currently operates five landfills in Pennsylvania. The representative, however, jgested
disposal in their Virginia facility due to state-of-the-art landfill features at that site. This
chemical waste landfill located in Charles City County, Virginia and accepts non-hazardous
special wastes. The capacity of the landfill is 38 million cubic yards. The landfill has two
80-mil HDPE synthetic liners and a one-foot recompacted clay liner. There also exists a
primary and secondary leachate collection system. The cost for disposal and hauling is
approximately $67/ton provided the soil meets the criteria on the application process.
Required sampling and analysis include a TCLP for metals and certification that the waste
is not classified as hazardous in the state of generation.

Chambers Waste Systems of Virginia, Inc. anticipates constructing another chemical waste
landfill in Amelia County, Virginia. This landfill will be similar in design to the existing
landfill and is scheduled to open in 1992. Both landfills have access to rail services and
will be retained for further consideration.

3. Treatment Technologies
There are many technologies available for the remediation of soils containing lead. Some
technologies have been demonstrated as being effective based on bench-scale, pilot-scale,
and/or full-scale studies. Some have been commercially available for many years. Others
are still under development. Two .,,ic classes of remediation that will be examined are:
physical/chemical treatment and tnermal treatment. Since biological treatment has not
been demonstrated as being effective for metals removal from soil, it will not be dis issed.
The technologies described are screened for further consideration base : on
implementability, effectiveness, and cost.

NLI 002 0981
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/""N Solvent Extraction Processes
Solvent extraction is one of many treatment technologies being investigated by EPA.
Cleaning excavated soils using extraction agents shows promise for being applicable to
almost any contaminant (Raghavan, et.al., 1989). Bench-scale and pilot-scale testing has
been performed on soil containing metals.

Solvent extraction is a process that separates contaminants from soil particles using a
liquid washing solution. There are two mechanisms that occur during the use of this
technology:
1) Volume reduction of the soil to be treated and/or disposed. Most contaminants

are attached to fine soil particles (e.g., silt, humus, and clay); soil washing separates
the smaller particles from the larger particles.

2) Contaminant transfer from the soil medium to a liquid solvent medium, such as
water. Contaminants in an aqueous medium are usually easier to concentrate and
treat than those in soil.

/—s Most solvent extraction technologies utilize one or both of these mechanisms. Four
process options are described below:

Soil Washing: Soil washing utilizes a washing solution (such as water, surfactants, chelating
agents, and/or acidic solutions) to achieve particle size separation and to extract
contaminants from soil. The washing agent is selected based on several factors, two of
which are the contaminant type and the soil size particle distribution (USEPA, 1991a).
The washing solution and contaminated soil are mixed together, agitated through
mechanical mixing, and separated again. Chelating agents chemically react with metal ions
and enhance their solubility. Acid or alkaline solutions mobilize, neutralize, or destroy
contaminants (Raghavan, et. al., 1989).

The main advantages of soil washing is that the volume of the contaminant mass is
reduced through physical separation. One major disadvantage is that soil washing is still ^

hH
in the bench-scale/pilot-scale development stage. A second disadvantage is that soils which o

are high in clay, silt, and/or humic material have been difficult to treat. Also, for each KJ
/rf"*v site (and each varying soil type at each site), bench and laboratory-scale treatability tests §

00
would be required to determine the type of washing solution, optimum concentration, ^
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optimum reaction time, potential methods of regeneration and other wastewater treatment
requirements. Furthermore, residuals from soil washing require treatment before disposal.
Residuals include the wash solution and the fines. Treatment for aqueous wastes may
include chemical precipitation/flocculation, adsorption onto activated carbon, or ion
exchange and filtration. Treatment for fines may include solidification/stabilization or
other processes. The cost of secondary treatment must be considered when evaluating soil
washing processes (USEPA, 1991a). In addition, the effectiveness of treatment is highly
dependent on particle size. Fine particles have a high adsorption capacity for
contaminants and can be difficult to remove from the washing fluid. Wash solutions must
also be tailored to the site. From pilot studies, it has been found that it is both difficult
and costly to recover chelating agents (USEPA, 1991a).

Soil washing has not been applied to many lead battery recycling sites. From data from
the two sites in which it has been applied there has been mixed success (Lee's Farm in
Woodville, Wisconsin and the ILCO Site in Leeds, Alabama). Both sites used EDTA in
their processes as the chelating agent. Although both sites indicated that the EDTA could
reduce the lead concentration (e.g., at ILCO, lead concentrations dropped from 47,000 to
1300 ppm), material handling problems included fine particles clogging filters and excessive
suspended solids loading to the EDTA/lead recovery system (USEPA, 1991c). A study
conducted by PEI Associates determined that the soil at NL Pedricktown is slightly
carbonate with the primary minerals being quartz and calcite (CaCO3). The presence of
calcite indicates the presence of a carbonated form of lead such as PbCO3

Pb3(CO3)2(OH)2, or Pb4SO4(CO3)2(OH)2. This study also indicated that at Pedricktown, the
clay particles formed a thick coat around gravel particles during soil washing processes.
This clay coating was unable to be removed during the soil washing (PEI Associates, 1990).

Based on USEPA direction, this technology will be retained for further consideration.

Hydro-Metallurgical Leaching: This process is based on the principles of hydro-metallurgy
commonly used for the extraction of metals from ores. This process uses a hot aqueous
caustic leach solution for the extraction of heavy metals from waste residues. This solution
can be recovered and regenerated, which minimizes reagent costs and the volume of waste
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generated (USEPA, 1991c). This technology is still under development, therefore it is not
retained for further consideration.

Electromembrane Reactor fEMIO Leaching: This electrowinning process uses EDTA as
the chelating agent and lead recovery is achieved by electrodeposition. From treatability
studies at two Superfund sites (Arcanum near Troy, Ohio, and Lee's Farm in Woodville,
Wisconsin), the optimum EDTA/lead molar ratio was determined to be 1.5 to 2.0 for both
soils. Even at optimum ratios, however, EDTA was not found to be effective in chelating
metallic lead in the soils at both sites (USEPA, 1991c). This process option is therefore
not retained for further evaluation.

U.S. Bureau of Mines Acid Leaching Process: The U.S. Bureau of Mines has met with
success in conducting bench-scale studies of its process at three lead battery recycling sites
(C & R Battery, VA; United Scrap Lead; and Arcanum, OH). This process converts lead
sulfate and lead dioxide into lead carbonate. Lead carbonate, which is soluble in fluosilicic
acid, can be separated from the soil. The lead is precipitated as lead sulfate by
electrowinning and the acid solution is returned to the leaching process. The clean soil
can be returned to the site and the lead sulfate (which may or may not require further
treatment) can be sold. Some pretreatment may be required for the wash streams before
discharge (USEPA, 1991a and USEPA, 1991c). Because the technology is still under
development, and because the bench scale tests to date have been conducted on soils with
a much lower lead concentration than those typically observed at Pedricktown, this process
option will not be retained for further consideration.

Stabilization/Solidification
Solidification/stabilization (S/S) is a process designed to reduce the solubility, toxicity, and
mobility of contaminants in soils or sludges. The process has been well developed and has
proven to be highly effective for ex-situ applications (USEPA, 199 la). In order to describe
process options, a brief definition of each of the above terms is given below (Freeman,
1989):

o
o

o
<J3
CO
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Solidification - a process whereby binding agents are added to the waste to produce a
solid. Binding reagents form mechanical and physical bonds in order to lock the waste
within the binder material matrix. The process may or may not involve ~hemical bonding
of the contaminant to the binder.

Stabilization - a process whereby stabilizing agents are added to waste to convert it into
a more chemical-stable form. A chemical reaction takes place between the stabilizing
agent and the waste in order to transform the waste to a new, less toxic compound or
substance. This does not include biological processes. The term "fixation" is synonymous
to stabilization.

Most processes use a combination of binders and stabilizers; therefore, solidification/
stabilization is considered as one technology. Some reagents serve both as a binder and
a stabilizer, depending on the contaminant.

The process operates as follows. Contaminated soil is mixed with an appropriate ratio of
binder/stabilizer and water. The binding reagents absorb the free liquid in the matrix
whereas the stabilizing agents may cause reaction with hydroxides and carbonates to form
insoluble metal compounds. The material, once treated, usually solidifies into a monolithic
block of high structural integrity, or into stabilized granular material with soil or clay
characteristics. There are several binders and/or stabilizers available for S/S processes.
These include: portland cement, lime-fly ash, thermoplastic binders (asphalt), and sorbents
(e.g., activated carbon, clays, zeolites, and anhydrous sodium silicate) (USEPA, 199 la).
Process options described later in this section use a number of these various binders.

S/S is highly implementable for treating lead-contaminated soils and sludges. It has been
widely tested at many Superfund sites and has been described as a reliable treatment
technology. Also, S/S has generally been less expensive than other treatment options.
One major disadvantage of S/S processes is the volume increase in the material treated
which can range from 10 to 100 percent (USEPA, 1991c). Another major concern is that
little information is available about the long-term stability of treated waste (USEPA,
1991a).

NLI 002 0985
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The soil at the facility is not expected to have characteristics of hazardous waste;
therefore, treatment to reduce teachability is not required. Solidification/stabilization could
be used, however, to reduce potential exposure through direct contact, and could reduce
potential off-site migration of contaminated soils. The following solidification/stabilization
agents are applicable:

Portland Cement is a solidifying agent with relatively low cost and high availability of
mixing equipment. Drawbacks include a 100 % increase in weight and volume. In
addition, most wastes do not chemically bind to the cement matrix.

HAZCON Solidification Process uses cement mixed with a patented non-toxic chemical
called Chloranan. Chloranan neutralizes the inhibiting effects that organic contaminants
normally have on the hydration of cement-based materials. Heavy metals were immobilized
with leachate reductions in excess of a factor of 100 in many cases (USEPA, 1988). The
cost is estimated to be $97 to $205/ton.

Solidtech. Inc. is a S/S process that uses a proprietary reagent and additives with
pozzolanic materials such as fly ash, kiln dust, or cement in order to immobilize metals.
From a pilot-scale study, this process demonstrated high effectiveness on immobilizing
arsenic, lead, and zinc within soil samples (USEPA, 1991c).

Chemfix Process uses a silicate-based additive to treat both solid and liquid waste as a S/S
technique. This process was specifically designed to process large quantities of toxic
inorganic wastes in a short time due to high capacity equipment. The equipment can
process up to 160 tons/day in an 8-hour day. The process was initially designed to treat
liquid wastes and sludges but is now able to treat soils. The final material has
characteristics similar to clay-like soil. The cost is estimated to be $73/ton of raw waste
(USEPA, 1991b).

This technology will be retained for further consideration.

Tilling
Tilling can reduce surface concentrations of lead through homogenization. Lead at lower
surface concentrations is less bioavailable However, tilling does not meet CERCLA goals
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of reducing toxicity, mobility or volume of contamination and is unacceptable to EPA.
Therefore, this process option will not be retained for further consideration. H< iver,
tilling may be employe a as a mechanism to be used wi tVi soil stabilization/solidif. ton.

Thermal Treatment Processes
Thermal treatment processes include any technology that uses thermal er in a
control' d environment 3 reduce the volume, toxicity, or mobility of a contarr i. Five
such pi messes include: flame reactors, electrokinetics, vitrification, plasma i . ors, and
cyclone furnace process. All five processes are under development by the SITE program.
Thermal treatment reduces the leachability of metals in soil but does not reduce the
concentration of lead in the soil. Therefore this technology could reduce the potential
exposure through direct contact, and could reduce potential off-site migration of
contaminated soils.

Flame Reactor: The rlame Reactor process is patented by Horsehead Resource
Development Co., Inc. This flash smelting process is designed to treat granular solids, soil,
flue dust, slag, and sludge containing heavy metals and/or organics. Wastes are introduced
to a hot reducing gas (above 2000° C) produced from the combustion of solid or gaseous
hydrocarbon fuels in oxygen-enriched air. The reactor produces non-leachable slag (glass-
like in appearance) and metal-enriched oxide which can be recycled as fill material or road
aggregate. The volume reduction of waste to slag depends on the chemical and physical
properties of the waste.

This technology is being demonstrated as part of the Superfund Innovative Technology
Evaluation (SITE) program. It has not, however, been widely tested at Superfund sites.
The iron-rich aggregate formed from the molten slag contain metal contaminants that can
be recovered as crude and as heavy metal oxide. The off-gases produced must be handled
using air pollution controls (USEPA, 1991a). Since this process is still under develcpment,
it will not be retained for further consideration.

Electrokinetics: Electrokinetics can be used as an effective technology to remove heavy
metals from both soil and ground water. The basis of this technology is the movement
of ions, particles, and water under the influence of an electrical field. This process has
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been demonstrated both in the United States and Europe. The process operates as
follows.

The phenomenon of electrokinetics occurs when a liquid migrates through a charged porous
medium (e.g., soil) which is under the influence of a charged electric field. The charged
medium usually holds a negative surface charge and is composed of clay, sand, or other
mineral particles. Anodes and cathodes placed in wells are used to induce the electrical
field. Cations within the soil will migrate toward the negatively-charged cathode within
the extraction well. In the area between the cathode and anode, a concentration gradient
is established causing the metal ions to diffuse from areas of low concentration to areas
of high concentration. Site-specific factors will determine the spacing of wells containing
the cathode and anode. The cathode and anode housing have separate circulation systems
filled with different chemical solutions in which to capture the contaminants. Periodically,
the solution is sent through a purification process (USEPA, 1991a). Since this process is
still under development, it will not be retained for further consideration.

Vitrification: This process uses large electrodes that are driven deep into the soil to
transfer an electric current through the soil. Heat from the current causes the soil to melt
starting at the surface and traveling downward. Once this happens the soil is converted
into a durable glass and wastes are pyrolyzed or crystallized. Escaping vapors are trapped
in an above-ground negative pressure hood where they are treated. The residual vitrified
mass is considered inert and impermeable.

This process was initially designed for treatment of low-level nuclear wastes but can be
applied to other wastes, such as soils contaminated with metals. Advantages of vitrification
include the lack of oxidation products, lack of air emissions, and reduced leachability of
inorganic materials (e.g., heavy metals). One major disadvantage of this process is that
it is highly energy-intensive (often requiring temperature up to 2500 °F) and therefore
expensive. Also, volatile metals (e.g., arsenic, lead, and mercury) would be volatilized and
may not be immobilized in the glass-like mass. This process is also still under

22

development; therefore, this process will not be retained for further consideration. M
o
o
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Retech. Inc. Plasma Reactor: This is a thermal treatment unit that uses heat from a
plasma torch to create a molten bath. Organic contaminants vaporize and react at very oo
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high temperatures to form innocuous products. Soil and other solids melt within the
molten bath. The metals remain in this molten bath which cools into a non-leachable
matrix. The Retech, Inc. Plasma Reactor is still being tested and is not ready for
commercial application (USEPA, 1991c). Therefore, this technology will not be re ined
for further consideration.

Babcock and Wilcox Co. Cyclone Furnace Process: This thermal treatment process is
designed to treat wastes containing organics and/or metals. The wastes are fed into a
cyclone furnace which retains heavy metals in a non-leachable slag while vaporizing
organics. The organics are then incinerated within the furnace. The treated soils resemble
natural obsidian (volcanic glass), very similar to the final product of vitrific on. This
process, however, is itill being developed by Babcock and Wilcox under the SITi^ Emerging
Technologies Program (USEPA, 199Ic). It will therefore not be retained for further
consideration.

4. Removal Technologies
Excavation
There are many methods and various types of equipment that can be used to excavate soil.
Site conditions do not warrant the use of special excavation equipment; standard
construction procedures (and conformance to a site-specific Health and Safety Plan) would
be utilized to remove soils not meeting the response objective. This process option will
be retained for further consideration.

The technologies described in thi: appendix were evaluated based on information from
previous studies and waste treatment manuals. All sources, referenced are listed in the
reference section at the conclusion of the main report.
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APPENDIX H
SCREENING OF REMEDIAL TECHNOLOGIES - GROUND WATER

1. Institutional Technologies

The following institutional actions could be implemented at the Site:

Access Restrictions: Access restrictions can be utilized to limit the risk of direct contact
with contaminated ground water by the general public. Specifically, Deed Restrictions
could be used to limit site and off-site ground water use. This process option will be

retained for further evaluation.

Monitoring: Since the Site is inactive, monitoring can be used to reveal changes in Site
conditions. This information can be used to re-evaluate the risk associated with the Site.
Ground water monitoring will be retained for further evaluation.

2. Containment Technologies
With respect to ground water, the objective of the containment general response is to limit
the mobility of waste constituents. The use of subsurface barriers to achieve this general

response is evaluated.

Subsurface Barriers
In order to contain ground water, barriers can be installed to impede horizontal flow.
Two types of subsurface barriers are slurry walls and grout curtains.

Slurry Walls: Slurry walls are the most common type of subsurface barrier. Although
slurry walls may be constructed out of different materials, a common feature among them
is that they are all constructed in a trench. In order to obtain a trench depth of 35 to
50 feet, an extended boom backhoe can be used. For trenches 100 feet and deeper, a
clamshell is appropriate. The trench formed is then backfilled using a mixture of the
excavated material and a water-bentonite slurry. Different slurries can be used to backfill
the trench. The two most common types of slurry walls are soil-bentonite (SB) slurry walls
and cement-bentonite (CB) slurry walls. The base of the wall is usually keyed into an
impermeable confining layer (e.g., clay, silty clay, or rock). In many cases, a cap is used

NLI 002 0991
_1_ May 12, 1993



to seal off flow from the area. A slurry wall can be placed either upgradient of or
encircled about the entire region of cr cern (O'Brien & Gere, 1988).

Grout Curtains: Anotht type of subsurface barriers is grout curtains (often called grout
walls). Grout curtains are formed by pressure-injecting grout material into an

unconsolidated medium. Injection points are formed in the unconsolidated medium usually
arranged in a triple line. The grout material is first pumped into the primary injection
points (the center line). After the grout material has had time to gel, more grout material
is pumped into the secondar injection points. This secondary injection serves as a
backup for the first. The purpose is to fill any gaps from tne first injection (USEPA,
1985).

Grouting is rarely used for containing ground water flow in unconsolidated materials due
to its cost. Grouting is primarily used for sealing voids in rock. The advantage f Using
grout curtains over other barriers is that they can be placed in a site i arious
configurations. Also, grouting may be used to create horizontal barriers for sealing the
bottom of contaminated sites (USEPA, 1985).

Subsurface barriers require a continuous impermeable subsurface zone to which the barrier
may be attached. At NL Pedricktown, the impermeable clay layer has a variable depth
of 5 to 30 feet and is intermittently discontinuous throughout the Site. Non-uniformity
in the impermeable clay layer may cause lensing whk would make both grout curtains
and slurry walls non-effective. Therefore the use of subsurface barriers as a technology
is not retained for further consideration.

3. Treatment Technologies
There are several remediation techniques for treating ground water containing metals such
as arsenic, lead, and cadmium. Many of the technologies discussed have been extensively
tested and are commercially available. Several are still ider development and/or testing
at the bench-scale, pilot-scale, and/or full-s. de level. These technologies are screened for
further evaluation based on implementability, effectiveness, and cost.
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PHYSICAL/CHEMICAL TREATMENT
Precipitation/Flocculation: Precipitation is the process of converting a soluble substance
to an insoluble substance. Precipitation can be used to remove the following metals from
waste: arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver,
thallium, and zinc (Freeman, 1989). Although several precipitants have been proven to be
effective, hydroxide precipitation using lime is the method most widely used (Freeman,
1989). Precipitation is usually carried out in a stirred reaction tank. After the metals
have been converted to an insoluble form by chemical and physical processes, the solution
is usually sent to a clarifier or holding tank where the solids are allowed to settle. To
improve the effectiveness of suspended solids removal, fiocculation can be performed.

Fiocculation is the process of combining small, unsettleable particles into larger, more
settleable "floes". Because of low weight, small particles remain suspended in a liquid
medium until conditions allow them to attach to other particles and form floes.
Fiocculation occurs in two sequential mechanisms. First, the surface of the particles is
destabilized using chemical agents so the particles no longer repel each other. Second, the
particles begin to attach through chemical bridging and physical enmeshment forming larger
particles.

As treatment technologies, precipitation and fiocculation are well-established and have
operating parameters that are well-defined. The basic equipment (e.g., chemical pumps,
metering devices, mixing tanks, and settling tanks) is readily available and relatively simple
to operate. Precipitation and fiocculation systems can also be integrated into more
complex treatment systems.

One major disadvantage of precipitation and fiocculation is that they are non-destructive
processes and generate a large volume of sludge (which must be treated and/or disposed).
Also, precipitation is non-selective; therefore, compounds other than the ones desired may
be removed, reducing the effectiveness of removal of the target compounds. There are,
however, many different precipitation and fiocculation agents that are selective for certain ^

t-t
ions or species. Also, by varying the pH and dosage of reagents, optimal removal of H
specific compounds can be achieved. The performance and reliability depends in part on o
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the composition of the waste being treated. Laboratory tests are required to determine 0
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the proper chemical addition; adjustments must be made with any compositional changes
of the waste.

Precipitation/flocculation as a treatment technology will be retained for further
consideration. There are many reagents that can be used as precipitants. The following
processes have been found to be effective for lead, cadmium, and/or arsenic removal.

Hydroxide Precipitation [Precipitants: Ca(OH)2, Na(OH)2]
M ++ + Ca(OH)2 —————--—-—-> M(OH)2 + Ca +*

The effectiveness of hydroxide precipitation depends on:
metals present;
precipitant used;
reaction conditions (especially pH); and
presence of other materials which may inhibit precipitation.

Precipitants that can be used are calcium hydroxide (lime) or sodium hydroxide (caustic).
Most metals will form precipitates at pHs between 9 and 11. Lime is typically used due
to its availability, low cost, and ability to be stored on-site.

One disadvantage of hydroxide precipitation is that each metal precipitates at a different
optimal pH value. So in creating conditions to precipitate one metal hydroxide the
precipitation of another may be hindered. For example, the optimum pH to precipitate
cadmium hydroxide is roughly 11.0, while lead can be precipitated most effectively at a pH
of 8.5 to 9.0. It should be noted that for lead precipitation, effluent concentrations only

on the order of 10'mg/l are obtainable (Freeman, 1989).

Sulfide Precipitation [Precipitants: Na2S, NaHS, FeS]
M ++ + FeS ———————————-> MS + Fe + +

The solubilities for sulfide precipitation are much lower than those for hydroxide
precipitation. For example, lead can be removed to 10'7 mg/1 at a pH of 11. During
sulfide precipitation, however, toxic hydrogen sulfide gas may be generated. This occurs
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at a pH above 8. Also, the effluent of the treated water may contain excess sulfide which
may require posttreatment.

Sulfide sources that have been used for precipitation include: sodium sulfide (Na2S) or
sodium hydrosulfide (NaHS) which are soluble; and ferrous sulfide (FeS), which is only
slightly soluble. Ferrous sulfide has been found to be practicable because it is soluble
enough to precipitate other heavy metals but does not dissolve readily creating a very low
free sulfide concentration. Ferrous sulfide, however, is very unstable and must be
generated on-site. This poses the risk of hydrogen sulfide generation. The Sulfex process
is based on the use of ferrous sulfide, along with other reagents (Freeman, 1989).

Carbonate Precipitation [Precipitants: Na2CO3]
Na2CO3 + M ++ -————————> MCO3 + 2Na +

Precipitation using sodium carbonate (soda ash) is effective for certain metals including
lead and cadmium. Effluent concentrations using soda ash will be similar to those
achieved by hydroxide precipitation. However, for carbonate precipitation, a lower pH of
7.5 to 8.5 can be used instead of a pH of 10 or greater required by hydroxide
precipitation. Also, carbonate has been found to produce a denser, more filterable sludge.
However, soda ash is not effective for all metals and has been proven ineffective for zinc
and nickel (Freeman, 1989).

Sodium Borohydride Precipitation [Precipitants: NaBH4]
4M ++ + NaBH4 -I- 2H2O —————> NaBO2 + 4M + 8H+

4M ++ + NaBH4 + 8OH- -—-----——> NaBO2 + 4M + 6H2O

Sodium borohydride can be used to precipitate metal in its insoluble elemental form. It
is effective for removing lead, mercury, nickel, copper, cadmium, and precious metals (e.g.,
gold, silver, platinum). The optimum pH range for this reducing agent is between 8 and
11 and is determined by finding the balance between borohydride usage and reaction f1

H
time/effluent quality. Sodium borohydride can be purchased as a free-flowing active 0

o
powder or as a stabilized solution of sodium borohydride in caustic soda (Freeman, 1989). *°

o
VO
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Iron Coprecipitation [Precipitants: FeCl3, & other ferric salts]
FeCl3 + 3H20 ————————-> Fe(OH)3 + 3C1' + 3H+

Coprecipitation with amorphous iron oxyhydroxide can be used to remove trace elements
(e.g., arsenic, selenium, cadmium, chromium, cooper, lead, silver, and zinc). These trace
elements are adsorbed onto and trapped within the precipitate.

Results from laboratory _sts indicate that arsenate is as strongly removed by iron as is
arsenite (Merrill, et. al., 1986).

Ferrihydrite (Iron Hydroxide)
A study conducted comparing metal removal efficiencies of hydroxide precipitation and
adsorption onto ferrihydrite resulted in the discovery that ferrihydrites removed an equal
or greater percentage of soluble Cu, Cd, Zn, Cr(III), Ni, and Pb from synthetic wastes
regardless of pH. An additional advantage of ferrihydrite is that it can be regenerated
and reused to absorb metals with no measurable loss in metal-removing efficiency. Also,
there is no significant chemical cost difference in using ferrihydrite adsorption with
regeneration and hydroxide precipitation. There is also a reduction in sludge generation
by separating ferrihydrite from the waste and reusing it.

According to EPA, precipitation is one of the best available technologies (BAT) for
treating ground water containing lead and cadmium. For these two metals, four treatment
train options were given in the Development Document. For lead removal, all four BAT
treatment train options contained chemical precipitation. Three of the four trains indicated
using lime and carbonate as precipitants. The third option indicated sulfide addition.
Three of the four trains also indicated filtration (or polishing filtration) as a part of the
treatment. One of the four options indicated reverse osmosis as part of the treatment
(USEPA, 1984).

For removal of cadmium from ground water, again, all four BAT treatment train options
included precipitation. Three of the four trains also used polishing filtration. Two of the
four trains incorporated reverse osmosis as part of the treatment process. One treatment
train included ion exchange as part of the process (Edwards, and Benjamin, 1989).

NLI002 0996

May 12, 1993 .5.



As discussed above, flocculation is often used in conjunction with precipitation. Chemical
agents used in flocculation (coagulants) include alum, lime, various iron salts, and organic
flocculating agents known as "polyelectrolytes" or "polymers".

Adsorption onto Activated Alumina
From a study, adsorption onto activated alumina was found to be one effective method for
arsenic removal, especially for arsenate (As(V)) removal. The optimum pH for removing
arsenic is 6.0. Also, adsorption onto activated alumina is effective for fluoride removal.
For removal of arsenite (As(III)), preoxidation is necessary to convert the As(III) to
As(V). This can be accomplished by adding 1 mg/L of free chlorine at a pH of 6 to 10.
Any total organic carbon (TOC) present, however, will slow down the reaction. Also, 1.0
mg/L combined chlorine (e.g., mono-chloramine) oxidizes 45% of As(III) to As(V) (Frank
and Clifford, 1986). Due to lack of information on its effectiveness for lead removal, this
process option will not be retained for further analysis.

Evaporation
Evaporation is the conversion of a liquid into a vapor. The main goal in evaporation is
to concentrate a solution made up of:

1) a volatile solvent, and
2) a solute which is not appreciably volatile.

The residue produced by evaporation is usually a viscous liquid as opposed to a solid
which is produced from a drying process. The process equipment is quite flexible and can
handle wastes in a variety of forms (e.g., aqueous liquids, non-aqueous liquids, slurries,
sludges, and tars) (Freeman, 1989).

The major disadvantages of evaporation are its high capital and operating costs. Energy
requirements are high, and potential maintenance problems include salt buildup on heat-
exchange surfaces, foaming, and solids decomposition (Freeman, 1989). Evaporation, due
to high costs and materials handling requirements, is usually only considered when no
other technology is feasible. Therefore, this process will not be retained for further 2
consideration. o
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Ion Exchange
Ion exchange is a process which is capable of replacing toxic ions in an aqueous solution
with non-toxic ions housed in a resin. Ion exchange resins are made of synthetic organic
materials containing ionic functional oups. These functional groups can release certain
harmless ions while attracting toxic ions to replace the ions in the resin. The resins are
made to function under a wide range of pH and temperature conditions. Ion exchange
can be used to remove all metallic elements when they are in solution as anions and
cations (USEPA, 1985).

Ion exchange is a well-established technology for the removal of heavy metals and
hazardous ions from a waste stream. The equipment for this treatment process is
compact, not energy intensive, and readily available. A resin can treat from 2500 to 4000
mg/1 before regeneration is necessary (USEPA, 1985). The higher the concentration of
the contaminants, however, the quicker the resin will be exhausted and have to be
regenerated. Capital and operating costs can be prohibitive for this treatment technology.
Operating costs for this process are two-fold. First, there is the cost of regenerating the
resin (which includes treating and/or disposing of the waste). Secondly, there is the costs
associated with redundant equipment. While one resin is being regenerated another is
in operation. The other option is to have sufficient water storage while one resin is being
regenerated.

A major operating constraint of ion exchange is that suspended solids in the feed stream
must be less than 50 mg/1 to prevent the resin from being clogged. Therefore, many
waste streams require pretreatment before they can be fed.

Representatives from three resin manufacturing companies were contacted in order to
determine the best resins for arsenic, cadmium, and lead removal. A chelating resin was
recommended to remove both cadmium and lead. All representatives that were contacted
indicated that arsenic removal would be difficult using ion exchange. Most recommended
two columns; one for lead and cadmium and one for arsenic. Costs of resins and resin
regeneration are considered high in comparison with other treatment technologies.
However, ion exchange is technically feasible and would be an effective polishing step for
achieving stringent action levels for metals. Therefore, this process will be retained for
further consideration.
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Ion Medium Filtration
This technology is like ion exchange in that metal-contaminated water is passed through
a medium that selectively bind cations. The difference between ion medium filtration and
ion exchange is that ion medium filtration uses a disposable canister containing a granular
solid medium instead of a regenerable resin. This technology, however, is still at a pilot-
scale level. Since this technology is still under development, it will not be retained for

further consideration.

Reverse Osmosis
Reverse Osmosis (RO) is a process that forces the net flow of a solvent (water) to go
through a semipermeable membrane toward the dilute solute phase instead of the more
concentrated solute phase. This process requires a high-power pump because the natural
flow of water is toward the more concentrated solute solution. This natural process is

called osmosis.

Reverse osmosis is widely accepted for separating water from inorganic ions. One benefit
is that in some cases, both the solvent (usually water) and concentrated solute are pure
enough to be recycled to a manufacturing process instead of needing treatment and/or
disposal. Also, the process is not energy-intensive; thus, there are relatively low operating
costs (Freeman, 1989).

The disadvantages of reverse osmosis are based upon the need to have a solution free of
particulates and all other substances that are harmful to the membrane, as the units are
highly susceptible to plugging and fouling. Most wastewater must be pre-treated before
being sent through a reverse osmosis system (Freeman, 1989). Due to extensive
pretreatment requirements, and associated costs, this process will not be retained for
further consideration.

Hyperfiltration (HF) and Ultrafiltration (UF)
Hyperfiltration (HF) and ultrafiltration (UF) use a semipermeable membrane to separate 3

non-ionic compounds from a solvent (usually water). Non-ionic materials generally H
removed by these processes include suspended solids, oil and grease, large organic §
molecules, and complexed heavy metals. Both HF and UF use the same operating 0

principle. Hyperfiltration generally removes species with molecular weights between 100 ^
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and 500 whereas ultrafiltration removes species with molecular weights of 500 or more
(Freeman, 1989).

The effectiveness and cost of both HF and UF depend primarily on the membrane. Two
common materials used for membranes are: polysuifone and cellulose acetate. (Freeman,
1989). Due to the lack of effectiveness for removing ionic species this technology will not
be retained for further consideration.

BIOLOGICAL TREATMENT
The Bio-Recovery Systems. Inc.. Biological Sorption Process
AlgaSORBR is a new technology for the removal and recovery of heavy metal ions from
groundwater. This technology is being tested for its effectiveness on "difficult to remove"
metal ions and those that contain high levels of dissolved solids from ground water or
surface leachates. This biological sorption process utilizes the natural affinity of algae cell
walls for heavy metal ions. This process has shown promising results for mercury and is
designed to remove other heavy metals, including lead. This process is under development
by the SITE Emerging Technologies Program. Since this process option is still being
developed, it will not be retained for further consideration (USEPA, 1990).

Colorado School of Mines' Wetlands-Based Treatment
This treatment technology is based on the natural biological and geochemical process that
occurs in man-made wetlands in order to accumulate and remove metals from contaminated
water. The treatment technology utilizes major components from wetlands ecosystems
including organic soils, microbial fauna, algae, and vascular plants. Before treatment, the
contaminated water must have a low pH. It is first sent through the aerobic and
anaerobic zones of the wetland ecosystem. Process that occur in these zones include
filtration, ion exchange, adsorption, absorption, and precipitation through geochemical
microbial oxidation and reduction. This technology has been entered into the SITE
Emerging Technologies Program by the Colorado School of Mines. Since this technology
is still under development, it will not be retained for further consideration (USEPA,
1991a).
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DISCHARGE TECHNOLOGIES
Reinjection to Unconfined Aquifer via Infiltration Pond: In order to reinject the ground
water, the treated water must meet the Federal Action Level of 15 ppb for lead or AWQC
(depending on the reinjection system location). Due to the high water table at the Site
and the large volume of water to be reinjected, an infiltration pond is a feasible process
option and will be retained for further evaluation.

Reinjection to Unconfirmed Aquifer via Leach Field: The use of a leach field will be
considered for the reinjection of treated ground water to the unconfirmed aquifer.
Preliminary calculations indicate a leach field of approximately 30 acres will be required
for the 250 gpm flow rate. The placement of this system would be most favorable in an
upgradient location. However, the property required for construction is not readily
available. Additional testing will be conducted during the remedial design to confirm the
effectiveness and practicality of this option.

Reinjection to Unconfirmed Aquifer via Infiltration Trenches: The use of infiltration
trenches will be considered from the reinjection of treated ground water to the
unconfirmed aquifer. Preliminary calculations indicate infiltration trenches would require
an area of 20 acres. As with the leach field, placement would be most favorable in an
upgradient location. Off-site property constraints are a concern for possible construction.
Additional testing will be conducted during the remedial design to confirm the effectiveness
and practicality of this option.

Reinjection to Unconfirmed Aquifer via Reinjection Wells: The use of reinjection wells
to discharge treated ground water to the unconfirmed aquifer will also require further
evaluation. Due to the high water table and the inherent well inefficiencies associated
with reinjection an extremely large reinjection area would be required. The capillary
effects and hydroscopic nature of the unsaturated zone may result in the number of
reinjection wells being 2 to 2.5 times the number of recovery wells. Further evaluation 3tr*
will be performed during the remedial design to confirm these concerns and to evaluate H

o
the practicality of this option. g

O
O
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Reinjection to Confineo \quifer (Deep Injection Wells): As an alternate to injecting to
the water table, deep injection wells could be used to discharge treated ground water ;.o
a confined aquifer water would be treated to meet The Federal Action Level of 15 ppb
for lead. Previous aquifer characterization studies (see Geraguv <x Miller Report - M?
1983) indicates recovery and reinjection to the confined aquifer may be possible. Furt'
evaluation during the remedial design will be required.

Discharge to the East or West Stream: In order to discharge the treated ground wa..v;r
to the surface water, must meet the Ambient Water Quality Criteria (AWQC) for
freshwater surface streams. AWQC for metals such as lead is a function of the hardness
of the water. The higher the hardness, the higher the acceptable metal concentration.
The treatment process will include pH control with a lime slurry. This process will be

retained for further consideration.

Discharge to the Delaware River: In order to discharge treated ground water to the
Delaware River, Ambient Water Quality Criteria must be met. In order to do this, ground
water could be treated on-site or transported to an off-site treatment plant which is
currently located on the Delaware Ri ;r approximately 5-10 miles south of the Site.
Transportation process options include constructing a pipeline or using a Delaware River
barge. Due to tho expense and low implementability, this process option will not be
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4. Removal Technologies
Pumping Using Recovery Well Systems
Ground water pumping can be achieved using recovery well systems. Well systems can be
used to contain, remove, divert, or prevent development of a plume under various site
conditions. Sites with aquifers that have high intergranular hydraulic conductivity show the
greatest effectiveness of contaminant removal using pumping (Freeman, 1989). Two types
of recovery well systems will be discussed:

Well Point System: A ground water abatement system has been installed at the Site. This
system consists of 49 well points distributed throughout the Site. The use of this installed
system will be retained for further evaluation.

Submersible Pumps: Submersible pumps are able to lift water from depths of 100 feet or
more. One advantage of submersible pumps is that they are relatively slender for their
capacity and therefore can be used in wells with smaller diameters. Submersible pumps
with capacities of 100 gallons per minute are available some of which have motors of
several hundred horsepower (USEPA, 1985). However, the pumps for this Site are
anticipated to have a much smaller capacity, roughly on the order of 5 gallons per minute.
These pumps are readily available at a reasonable cost. The use of submersible pumps
will be retained for further evaluation. The technologies described in this appendix were
evaluated based on information from previous studies and waste treatment manuals. All
sources referenced are listed in the reference at the conclusion of the main report.

o
o
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APPENDIX 1-1
SCREENING OF REMEDIAL TECHNOLOGIES -

SEDIMENT SOUTH OF U.S. ROUTE 130

1. Institutional Technologies
The following institutional actions could be implemented at the Site:

Access Restrictions: Access restrictions are utilized to limit contact with waste materials
by the general public.

Fencing: Fencing provides a method of physically preventing access to a site. However,
preventing access to a stream would require fencing along the stream course which is not
only many thousands of feet long but would disrupt the surrounding ecosystem. This
option will not be retained for further consideration.

2. Containment Technologies
The goal of containment technologies is to eliminate the spread of contaminants by
preventing access to transport pathways. Due to the nature of this media, available
containment technologies are not feasible for in-situ applications and Appendix G is
referenced for ex-situ applications. Study site characteristics allow the following as a
containment technology.

Stream Diversion: Stream diversion involves diverting the stream flow from its original
course with an alternate conveyance to eliminate contact of stream water with the
contaminated sediment. Sediment removal is addressed in Sections 3 and 4 of this
appendix. Flow would re-enter the original stream course at a point further downstream
where diversion is not required. Several alternate conveyances are available.

Channel: Channels used for stream diversion are open excavations sized and positioned
to allow flow diversion of a portion of an existing stream while maintaining the overall ^

f
integrity of the stream. Cofferdams can be used for flow diversion. Cofferdams are H

o
typically constructed of soil, sheet pilings, earth-filled sheet pile cells or sand bags. g
Channels can be either temporary or permanent conveyances and are relatively inexpensive -*
and require little maintenance. This option will be retained for further consideration. ^
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Piping: Piping provides flow diversion the same as a channel. Piping, however, cannot
function ecologically as a stream, and could only be considered as a temporary diversion.
Though effective, cost is prohibitively high compared with channels. In addition, collection
and pumping equipment which would be required to accommodate 75% of the 10 year
flood flow at the NL Industries site could not be adequately sited or constructed a the
site. Therefore, this option will not ba retained for further consideration.

Hydraulic: This option involves creating a holding basin to intercept stream flow am
pump the basin water to the stream past the portion of the stream targeted for diversion.
Again, this option is considered a terr orary diversion only. Though effective, cost and
maintenance are very high; therefore, this option will not be retained for further
consideration.

3. Treatment Technologies
The USEPA indicates a regulatory trend to allow sediment that has been removed, and
pretreated (if necessary), to then be treated as a soil (M. Borst, 1991). Treatments
available for soils are addressed in Appendix G. The screening of sediment treatment
technologies will, therefore, be limited to technologies which generally improve material
handling characteristics.

Dewatering: The goal of dewatering is to decrease the ratio of water mass to total
sediment mass. Dewatering is usually required when sediments are to be subjected to soil
treatment technologies and the sediment was removed by a hydraulic dredging technology.
Dewatering allows easier handling and transporting, as well as potential land disposal.
Dewatering can be accomplished through n- iral or mechanical processes. Natural
processes include evaporation and gravity drainage. Mechanical processes involve the use
of mechanical persuasion to force water from the sediments. Several processes are
available:

Confined Disposal Facility fCDFI: CDF is an engineered structure enclosed by a dike
designed to retain dredged material and allow evaporation and gravity drainage of dredged
materials. A smaller impoundment typically adjoins the CDF; turbid, supernatant water
is allowed to flow from the CDF to the smaller impoundment to enhanc .^watering.
Critical considerations include location, hydrogeology and the local environmt JDFs are
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typically used for highly liquid spoils and not for near in-situ density sediments. This
option will not be retained for further consideration.

Mechanical: There are two type of mechanical dewatering available. A filter press and
a centrifuge. A filter press provides mechanical dewatering by "squeezing" water from

sediment using tensioned porous belts or rigid, individual positive pressure filtration
chambers. Flocculating additives can aid in dewatering efficiency. Though effective at
dewatering sediments, filter presses can be costly to operate and maintenance intensive.
The centrifuge uses material density differences and centrifugal force generated by a
rapidly rotating cylindrical unit to dewater sediments. Two types of centrifuges are
available: the solid bowl type and the basket type. Centrifuges are generally less efficient
than filter presses or CDFs, maintenance and operation intensive, and relatively costly.
Therefore, the mechanical dewatering option will not be retained for further consideration.

Portland Cement: Type I or Portland cement acts to dewater sediments through
hydration. Depending on the mixture, the resulting solid demonstrates a considerable
increase in weight and volume. Also, physical properties such as bearing capacity and
durability can increase. Portland cement is considered readily available and relatively
inexpensive, and the mixing process uses common equipment and training. This option will
be retained for further consideration.

Solidification/Stabilization (S/S): Refer to Appendix G for a screening of S/S
technologies.

4. Removal Technologies
Removal technologies involve the use of mechanical or hydraulic techniques to remove
sediment.

Mechanical Dredging: Mechanical dredging provides for removal of sediment at near in-
situ densities to allow proportional transportation and disposal. Mechanical dredges can
be crane/boom superstructures that operate the dredging device by cables. They can be
barge mounted for work in large bodies of water or can be crawler or wheel mounted for o
work from shore when water surface area is limited. For small streams (less than 10 feet _»

o
wide) with limited access,' non-crane type excavation equipment may be more appropriate. °
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Clamshell/Orangepeel - A bucket is opened, dropped into the sediment, closed and hoisted
out. The bucket capacity ranges from 1 to 12 cubic yards and can be used to depths of
100 feet. Clamshell/orangepeel devices are typically used to remove soft and cohesive
material from water courses which have low current velocities. Removed sedimt can
be placed in scows, hop r barges, or trucks and taken to disposal. Considerable .idity
can occur from the action of the clamshell during both the excavation stage ... d the
hoisting/loading stage. Though production is low compared to hydraulic dredges, clamshell
operational control is good and precision dredging is adequate. A wheel-mounted clamshell
dredge could be used for portions of the stream course that have existing access.
Although the clamshell is commonly used, it may not be available in all areas. Because
clamshells require a crane and associated access, this option will not be retained for
further consideration.

Dragline - Similar to the clamshell, the dragline dredge is a monolithic bucket that is
lowered to the sediment surface and winched horizontally toward the barge or 'ruck-
mounted crane. This causes the bucket to excavate sediment which is hoisted to the
surface and emptied into the means of transport. Dragline bucket capacities are similar
to those for clamshell buckets. Production is low but so is the cost. Operational control
is generally good when barge-mounted and fair when wheel-mounted, but precise dredging

is poor in either application. This option will not be retained for further consideration.

Backhoe - Various portions of the stream course do not have sufficient access for a barge-
or truck-mounted crane but have enough access for a rubber tire backhoe. Availability is
essentially unlimited and cost is low. Operational control is good us is precision. This
option will be retained for further consideration.

Backhoe with Access Stabilization - Portions of the stream course feasible for dredging by
a backhoe are paralleled by non-submerged areas of the overall stream course. These
areas consist of very soft soils requiring stabilization to be suitable for use by equipment.
Stabilization could be accomplished by the application of base course aggregate, flexible
geogrid mat with backfill or wired timber mat. This option will be retained for further
consideration.
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Bucket Ladder - A bucket ladder is composed of a slender conveyor system with a
continuous series of buckets which, when rotating, scoop and carry sediment to the surface
and dump it into an onboard hopper of scow. Each bucket volume ranges from 1/3 to
4 cubic yards and can reached depths of 60 feet. This option is limited to barge-mounted
applications and its availability is limited; this option will therefore not be retained for
further consideration.

Hydraulic Dredging: This process involves the use of centrifugal pumps to remove
sediment by suction in liquid slurry form. Mechanical persuasion can be used in
combination with the suction action to expedite sediment removal. Hydraulic dredging
limits the resuspension of dredged sediments, is applicable to water courses with
considerable current velocities and allows removal of free or unabsorbed liquid
contaminants. Sediment slurries can be pumped, potentially many thousands of feet, to
a disposal/storage area. These slurries can require dewatering if treatment or conventional
transportation is needed. Slurries are typically 10 to 20 percent solids but can contain up
to 60 percent solids. Production is a function of sediment characteristics, pumps, process
option, and operator experience.

Hydraulic dredges can be mounted on self-propelled barges, winched-propelled portable
barges, or self-propelled seagoing vessels. Self-propelled barges and seagoing vessels
require navigable waterways to operate but winch-propelled barges are portable and can
easily be launched, retrieved and moved overland without major dismantling. Portable
dredges can operate in water courses that are as little as 10 feet wide and 2 feet deep.
The identified process options are those that are routinely used on portable dredge vessels.

Cutterhead - A cutterhead uses a suction line with a rotating conical or wheel cutter
apparatus at the intake to dislodge sediment for removal via the suction line as the
apparatus sweeps in a back and forth motion. It can be used in most soil types and for
sediments that contain large quantities of debris. Though operational control and precision
are good; cost is average compared with other hydraulic options and resuspension can be
small when operated properly, however, stream size limitations preclude its use. This
option will not be retained for further consideration.
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Dustpan - A dustpan is a suction line at the base of a large scoop with high pressure
water jets along its top edge. It can be effective in free-flowing granular material but
substantial resuspension and/or clogging would occur with fine grained, cohesive material.
Operational control and precision is adequate; however, dustpans have been shown to be
less efficient than other options screened. This option will not be retained for further
consideration.

Horizontal Auger - A horizontal auger has cutter knives that dislodge material as the unit
moves forward and a spiral auger that channels sediment to the suction intake. A mud
shield is used to limit re-suspension of sediment and aid in the channelling effect towards
the suction intake. Horizontal augers are effective in most sediment conditions.
Operational control and precision are good. Its availability on barges less than 9 feet wide
and its high efficiency compared to the other options at small sites gives this option an
excellent reputation. Again, the stream size limitations preclude this option from being
effective, so it will not be retained for further consideration.

Matchbox - A matchbox has a suction line intake inside a plate enclosure. The enclosure
is typically a triangle shape with a vertex pointed forward and valve-controlled openings
on the two forward sides. The leeward side valve is closed to limit water/suspended
sediment flow out of the enclosure as the dredge sweeps back and forth. This option has
limited availability in general and especially when applied to portable dredges. This option
will not be retained for further consideration.

Pneuma - Pneuma units consist of three positive displacement pumps attached to the base
of a scoop. The scoop is suspended by cable from the stern of the barge and attached
to a cable over a bow pulley. As the barge is winched forward, the scoop is "pulled"
forward through the sediment. The units are arranged such that as sediment accumulates
in the scoop, it fills the displacement cylinders. Continuous operation is achieved by
sediment level indicators in each cylinder that individually energized. Each cylinder fills
with sediment through a bottom intake port, compressed air is applied through a top air
port when the sediment level indicator is energized, the bottom intake port closes and
sediment is forced to the surface through a top discharge port. Availability of pneuma
units is considered limited and durability is untested. This option will not be retained for
further consideration.
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The technologies described in this appendix were evaluated based on information from
previous studies and waste treatment manuals. All sources used are listed in the reference

section at the conclusion of the main report.
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APPENDIX 1-2
SCREENING OF REMEDIAL TECHNOLOGIES -

SEDIMENT NORTH OF U.S. ROUTE 130

1. Institutional Technologies
The following institutional actions could be implemented at the Site:

Access Restrictions: Access restrictions are utilized to limit contact with waste materials
by the general public.

Fencing: Fencing provides a method of physically preventing access to a site. However,
preventing access to a stream would require fencing along the stream course which is not
only many thousands of feet long but would disrupt the surrounding ecosystem. This
option will not be retained for further consideration.

2. Containment Technologies
The goal of containment technologies is to eliminate the spread of contaminants by
preventing access to transport pathways. Due to the nature of this media, available
containment technologies are not feasible for in-situ applications and Appendix G is
referenced for ex-situ applications. Study site characteristics allow the following as a
containment technology.

Stream Diversion: Stream diversion involves diverting the stream flow from its original
course with an alternate conveyance to eliminate contact of stream water with the
contaminated sediment. Sediment removal is addressed in Sections 3 and 4 of this
appendix. Flow would re-enter the original stream course at a point further downstream
where diversion is not required. Several alternate conveyances are available.

Channel: Channels used for stream diversion are open excavations sized and positioned
to allow flow diversion of a portion of an existing stream while maintaining the overall ,_,

f
integrity of the stream. Cofferdams can be used for flow diversion. Cofferdams are H
typically constructed of soil, sheet pilings, earth-filled sheet pile cells or sand bags. obj
Channels can be either temporary or permanent conveyances and are relatively inexpensive _»

o
and require little maintenance. This option will not be retained for further consideration, ^
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due to the size of the stream segments in questions, constructed channels would be of
sufficient size to significantly impact the surrounding environment.

Piping: Piping provides flow diversion the same as a channel. Piping, however, cannot
function ecologically as a stream, and could only be considered as a temporary diversion.
Though effective, cost is prohibitively high compared with channels. In addition, collection
and pumping equipment which would be requi ?d to accommodate 75% of the 10 year
flood flow at the NL Industries site could not be adequately sited or constructed at the
site. Therefore, this option will not be retained for further consideration.

Hydraulic: This option involves creating a holding basin to intercept stream flow and
pump the basin water to the stream past the portion of the stream targeted for diversion.
Again, this option is considered a temporary diversion only. Though effective, cost and
maintenance are very high; therefore, this option will not be retained for further
consideration.

3. Treatment Technologies
The USEPA indicates a regulatory trend to allow sediment that has been removed, and
pretreated (if necessary), to then be treated as a soil (M. Borst, 1991). Treatments
available for soils are addressed in Appendix G. The screening of sediment treatment
technologies will, therefore, be limited to technologies which generally improve material
handling characteristics.

Dewatering: The goal of dewatering is to decrease the ratio of water mass to total
sediment mass. Dewatering is usually required when sediments are to be subjected to soil
treatment technologies and the sediment was removed by a hydraulic dredging technology.
Dewatering allows easier handling and transporting, as well as potential land disposal.
Dewatering can be accomplished through natural or mechanical processes. Natural
processes include evaporation and gravity drainage. Mechanical processes involve t ,e use
of mechanical persuasion to force water from the sediments. Several processes are
available:

NLI 002 1014

May 12, 1993 .2-



Confined Disposal Facility (CDF^: CDF is an engineered structure enclosed by a dike
designed to retain dredged material and allow evaporation and gravity drainage of dredged
materials. A smaller impoundment typically adjoins the CDF; turbid, supernatant water
is allowed to flow from the CDF to the smaller impoundment to enhance dewatering.
Critical considerations include location, hydrogeology and the local environment. CDFs are
typically used for highly liquid spoils and not for near in-situ density sediments. This
option will not be retained for further consideration.

Mechanical: There are two type of mechanical dewatering available. A filter press and
a centrifuge. A filter press provides mechanical dewatering by "squeezing" water from
sediment using tensioned porous belts or rigid, individual positive pressure filtration
chambers. Flocculating additives can aid in dewatering efficiency. Though effective at
dewatering sediments, filter presses can be costly to operate and maintenance intensive.
The centrifuge uses material density differences and centrifugal force generated by a
rapidly rotating cylindrical unit to dewater sediments. Two types of centrifuges are
available: the solid bowl type and the basket type. Centrifuges are generally less efficient
than filter presses or CDFs, maintenance and operation intensive, and relatively costly.
Therefore, the mechanical dewatering option will not be retained for further consideration.

Portland Cement: Type I or Portland cement acts to dewater sediments through
hydration. Depending on the mixture, the resulting solid demonstrates a considerable
increase in weight and volume. Also, physical properties such as bearing capacity and
durability can increase. Portland cement is considered readily available and relatively
inexpensive, and the mixing process uses common equipment and training. This option will
be retained for further consideration.

Solidification/Stabilization (S/S): Refer to Appendix G for a screening of S/S
technologies.

3
f

4. Removal Technologies H

Removal technologies involve the use of mechanical or hydraulic techniques to remove o
sediment. _»

o
Ul
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Mechanical Dredging: Mechanical dredging provides for removal of sediment at near in-
situ densities to allow proportional transportation and disposal. Mechanical dredges can
be crane/boom superstructures that operate the dredging device by cables. They can be
barge mounted for work in large bodies of water or can be crawler or wheel mounted for
work from shore when water surface area is limited.

Clamshell/Orangepeel - A bucket is opened, dropped into the sediment, closed and hoisted
out. The bucket capacity ranges from 1 to 12 cubic yards and can be used to depths of
100 feet. Clamshell/orangepeel devices are typically used to remove soft and cohesive
material from water courses which have low current velocities. Removed sediments can
be placed in scows, hopper barges, or trucks and taken to disposal. Considerable turbidity
can occur from the action of the clamshell during both the excavation stage and the
hoisting/loading stage. Though production is low compj; d to hydraulic dredges, clamshell
operational control is good and precision dredging is adequate. A wheel-mounted clamshell
dredge could be used for portions of the stream course that have existing access.
Although the clamshell is commonly used, it may not be available in all areas. This option
will be retained for further consideration.

Dragline - Similar to the clamshell, the dragline dredge is a monolithic bucket that is
lowered to the sediment surface and winched horizontally toward the barge or truck-
mounted crane. This causes the bucket to excavate sediment which is hoisted to the
surface and emptied into the means of transport. Dragline bucket capacities are similar
to those for clamshell buckets. Production is low but so is the cost. Operational control
is general!7' good when barge-mounted and fair when wheel-mounted, but precise dredging
is poor in either application. This option will not be retained for further consideration.

Bucket Ladder - A bucket ladder is composed of a slender conveyor system with a
continuous series of buckets which, when rotating, scoop and carry sediment to the surface
and dump it into an onboard hopper of scow. Each bucket volume ranges from 1/3 to
4 cubic yards and can reached depths of 60 feet. This option is limited to barge-mi, anted
applications and its availability is limited; this option will therefore not be retained for
further consideration.
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/"""̂  Hydraulic Dredging: This process involves the use of centrifugal pumps to remove
sediment by suction in liquid slurry form. Mechanical persuasion can be used in
combination with the suction action to expedite sediment removal. Hydraulic dredging
limits the resuspension of dredged sediments, is applicable to water courses with
considerable current velocities and allows removal of free or unabsorbed liquid
contaminants. Sediment slurries can be pumped, potentially many thousands of feet, to
a disposal/storage area. These slurries can require dewatering if treatment or conventional
transportation is needed. Slurries are typically 10 to 20 percent solids but can contain up
to 60 percent solids. Production is a function of sediment characteristics, pumps, process
option, and operator experience.

Hydraulic dredges can be mounted on self-propelled barges, winched-propelled portable
barges, or self-propelled seagoing vessels. Self-propelled barges and seagoing vessels
require navigable waterways to operate but winch-propelled barges are portable and can
easily be launched, retrieved and moved overland without major dismantling. Portable
dredges can operate in water courses that are as little as 10 feet wide and 2 feet deep.

/*'*v The identified process options are those that are routinely used on portable dredge vessels.

Cutterhead - A cutterhead uses a suction line with a rotating conical or wheel cutter
apparatus at the intake to dislodge sediment for removal via the suction line as the
apparatus sweeps in a back and forth motion. It can be used in most soil types and for
sediments that contain large quantities of debris. Though operational control and precision
are good; cost is average compared with other hydraulic options and resuspension can be
small when operated properly, however, stream size limitations preclude its use. This
option will not be retained for further consideration.

Dustpan - A dustpan is a suction line at the base of a large scoop with high pressure
water jets along its top edge. It can be effective in free-flowing granular material but
substantial resuspension and/or clogging would occur with fine grained, cohesive material.
Operational control and precision is adequate; however, dustpans have been shown to be
less efficient than other options screened. This option will not be retained for further p

H
consideration. 0

j*m^ i O
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Horizontal Auger - A horizontal auger has cutter knives that dislodge material as the unit
moves forward and a spiral auger that channels sediment to the suction intake. A mud
shield is used to limit re-suspension of sediment and aid in the channelling effect towards
the suction intake. Horizontal augers are effective in most sediment condit' ;.
Operational control ant recision are good. Its availability on barges less than 9 feet wiue
and its high efficiency compared to the other options at small sites gives this option an
exce '.ent reputation. Again, the stream ze limitations preclude this option from being
effective, so it will not be retained for further consideration.

Matchbox - A matchbox has a suction line intake inside a plate enclosure. The enclosure
is typically a triangle shape with a vertex pointed forward and valve-controlled openings
on the two forward sides. The leeward side valve is closed to limit water/suspended
sediment flow out of the enclosure as the dredge sweeps back and forth. This option has
limited availability in general and especially when applied to portable dredges. This option
will not be retained for further consideration.

Pneuma - Pneuma units consist of three positive displacement pumps attached to the base
of a scoop. The scoop is suspended by cable from the stern of the barge and attached
to a cable over a bow pulley. As the barge is winched forward, the scoop is "pulled"
forward through the sediment. The units are arranged such that as sediment accumulates
in the scoop, it fills the displacement cylinders. Continuous operation is achieved by
sediment level indicators in each cylinder that individually energized. Each cylinder fills
with sediment through a bottom intake port, compressed air is applied through a top air
port when the sediment level indicator is energized, the bottom intake port closes and
sediment is forced to the surface through a top discharge port. Availability of pneuma
units is considered limited and durability is untested. This option will not be retained for
further consideration.

The technologies described in this appendix were evaluated based on information fnm
previous studies and waste treatment manuals. All sources used are listed in the refere ice
section at the conclusion of the main report.
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OEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF HAZARDOUS WASTE MANAGEMENT
CN 028

Tremon. N.J. C8625-0028
(609) 633-1 408

F... (609)633.1454

M E M O R A N D U M

TO: Those Listed Below

FROM: Shirlee Schiffnan, Chief
Bureau of Hazardous Wasce Regulation and Classification

SUBJECT: Distribution of Soils Reuse Guidance Document

Attached for distribution to your staff and the public is the guidance
document entitled "Management of Excavated Soils" developed by the Soil
Reuse Committee. The guidance document defines three categories of soils,
based on their levels of contamination, and describes management options for
each category.

Please xerox the document as necessary for distribution.

PR13:nb
Attachment
c: Kate Joyce, BEERA

Ken Hart, ECRA
Dennis Hart, RPCE
Dave Zervas, RPCE
Jim Groome, RPCE
Ellen Bourbon, OR-DSWM
Guy Watson, OR-DSWM
Al Kaczoroski, DSWM
Ed Reardon, DSWM
Tom McNevln, BEERA
Phil Sandine, BEERA
Ken Goldstein, BUST

Sue Dengler, BGPA
Jill Monroe, BGPA
John Castner, DSWM
Arnold Schiffnan, DWR
Howard Rubin, BRCTA
Wayne, Howitz, KW Enf,
Bruce Venner, BCTS
Vincc Krisak, CFO
Dave Shotwell, NFO
Tom Dovney, SFO
Yacoub Yacoub, MFO
Doug Stewart, BCTS
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This document presents guidance on the eanagement of excavated soils, and
explains which soils are of concern to the Departaent vnen excavated. The

' anount and cype of contaminants present in soils cuts them ir. cne cf three
categories: 1) Hazardous waste, 2) Non-hazaraous --aste (ID27) cr 3)

1 Soils tnat contain contaninants below regulatory concern.

SOIL CATEGORIES

I 1. Hazardous Waste

Soil is considered to be hazardous waste when it is contaminated above
the non-hazardous vasce limits (Attachment I) . These soils aust be
nanaged as hazardous waste in accordance with N'.J.A.C. 7:26-1 et seq.

2. Son-Hazardous Waste

Soil is considered to be non-hazardous waste (ID 27) when it contains
, contaminants that are above Category 3 soil limits (Attachment II) and
! are below the hazardous waste limits (Attachment I). For assistance in
— categorizing a soil, contact the Bureau of Hazardous Waste Regulation

and Classification (609-292-8341). There are several options available
I for soils categorized as non-hazardous wastes.

A. Disposal in the designated solid waste facility - Contact the
I Bureau of Solid Waste and Resource Recovery Planning
i (609-530-8599) within the Division of Solid Waste Management, or

the appropriate county solid waste management official (Attachment
_j III) for the appropriate facility;
1 2. Use as landfill cover - Contact the Bureau of Landfill Engineering

(609-530-8008) within the Division of Solid Waste Management;
1

> C. Treatment of soils prior to reuse - Contact the Bureau of
Groundwater Pollution Abatement (609-292-8427) within the Division

- of Water Resources, or;

D. All other soil reuse options - Contact the Office of Recycling
(609-530-4001) within the Division of Solid Waste Management.

Soils That Contain Contaminants Below Regulatory Concern

Soils that contain contaminants at levels that are below the Category 3
soil limits do not need to be classified and are, thus,' suitable for
use without treatment or prior approval. There are, however, certain
conditions or circumstances that apply to those soils that are suitable
for use:
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rir.eisnes Preservation Area Discricc - Soils generacec cursice cr.e
rineianas ."reservation Area District chat contain concacir.ancs a;
or below Category 3 levels -snail not be coved free cne sice of
generation into cne Pineiands Preservation Area District, unless
the soils are at or are below cne receiving site's background
levels. Soils generated in the Pinelanas Preservation Area
District chat exceed background levels cav not reeain in the
Pineiands Preservation Area District, but cay be used eisewnere.

Objectionable Odors - Soils having objectionable odors snail not
be used in residential areas or other locations where the public
would be exposed. Specifically, the soils to be used must not
violace the air pollution rules, N.J.A.C. 7:28-1 et seq.:

Regulatory Compliance - the soils must be used in accordance with
all applicable federal, state and local regulations,:

Allowable Storage Time - The soils should not be stockpiled for
core than six months from the time of excavation, and;

Soil Used As Fill - The use of soil mixed with ocher material
(bricks, cement, asphalt, etc.) as fill shall follow the
procedures sec forth in the Division of Solid Waste Management's
January 12, 1989 correspondence (Attachment IV).

/**"s>. Responsibility

It is the responsibility of the owner/operator to determine if soils are
contaminated with any of the chemicals listed in Attachment II. Testing of
soils from areas where contamination is unlikely (i.e. residential areas,
etc.) is at the discretion of the generator. The possibility that
contamination exists is greater in. but is not limited to, soils originating
from industrial sites, discharge areas, potentially contaminated (PC) fills
and tank areas. Therefore, the Department recommends chat owner /operators
considering these soils for use first perform analytical testing and retain
copies of the results.

Recommended Testing Protocol for Category 3 Soils

For those owner/operators who believe that their soil may be contaminated or
who are excavating soil to comply with the Department's requirements, the
Department recommends the following minimum sampling and testing protocol:

1. Sampling

The Department recommends the following sampling strategy. For all
samples, except those collected for Total Volatile Organic Compounds
(VOC) analyses, one sample should be taken for every twenty cubic
yards. Up to five samples can be composited per analysis. Thus, one
analysis will be conducted for each 100 cubic yards of soil. For Total
VOC analyses, one discrete subsurface sample should be taken for every
50 cubic yards of soil. Fill the container so that there is no head
space. Immediately put it in ice and make sure the chilled sample is
received by a DEP certified laboratory within 24 hours. There is no
compositing of volatile organic samples.



.estir.g

»"hen rrhe.-.fowner/oDerator :and/or..-.Dct3arrraenc.- has decerr.xr.ee rne r.eed for
cescing, cne following minimum analyses snouid be cone lACtacnnenc V) :

: A. If the origin and types of contaminants are known (such as soil
i from the removal of a gasoline tank) and there Is no concern for

potentially contaminated fill (Attachment VI) , test zne soil only
-j for the knovn contaminant(s). If gasoline is che contaoinanc of
''• concern, cest for both total petroleum hydrocarbons and local
1 Volatile Organic ;Compounds (By GC Analysis). If other virgin fuel

oils are the contaminant (s) of concern, test, only for petroleum
! hydrocarbons. '••••.•.;...

3. If potentially contaminated fill is present and the soil will be
used either off-site or on-site less than two feet below che
surface, the soil should be analyzed for Priority Pollutanc Metals
in addition to the 'contaminant of concern.

C. If the source of contamination is unknown, then analyses need co
be performed for: 1) Total Petroleum Hydrocarbons, 2) Priority
Pollutant Metals and 3) Volatile Organic Compounds (VOC) using a

* Photoionization Detector/Organic Vapor Analyzer (PID/OVA). If
— PID/OVA screening determines that the VOC level is above

background or if PID/OVA equipment Is unavailable, then Total
3 Volatile Organic Compound analyses should be performed.

-r Disclaimer

Soils exceeding Category 3 soil limits do not meet the definition of
Category 3 soils and, therefore, must not be used without treatment or prior

< approval.
i

Persons excavating soil having contamination levels that are both above and
~ below Category 3 soil limits should segregate the soil into piles based on
, contamination levels. This would expedite reuse of Category 3 soils.

- The Department reserves the right to require testing, or conduct testing on
its own. Should soils be considered unsuitable by che Department after
their use, che generator of che soil is responsible for its proper removal
and disposal, as well as for che remediation of all consequences of che
use. Use of soils, shall not relieve any person from obtaining any and all

• permits that are required from any federal, state, county or local agency.
This document does noc granc permission co fill or alter floodplain areas,

! riparian lands, freshwater weclands or surface water runoff conditions
_. without the appropriate approvals.

T
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JiAXIMUK LIMITS FOR NOXHAZARDCUS WASTES

1

Below are the KJDEP limits for analytical results
performed in support of waste classifications. These
lirsits are current as of 5/1/90, and represent the r.axi-ur
concentrations allowable for nonhazardous wastes ir. New
Jersey. The tests listed below are the mini-iaura analytical.
requirements for contaminated soils when a letter of
classification is required. Other types of wastes -ay
require different, and possibly more extensive analyses.
Additional analytical testing may be necessary for
classification of soils, depending on the individual
circumstances of each situation. For further information
contact the Waste Classification Program at (609)
292-8341.

J

'"'TEST

E.?. Toxicity
(N.u.A.C. 7:26-
8.12)

REGULATORY LIMITS
(Nonhazardous limit)

As < 5.0 mg/1
Ba <100 mg/1
Cd <l.O mg/1
Cr <5.0 mg/1
Pb <5.0 mg/1
Hg <0.2 mg/1
Se <1.0 mg/1
Ag <5.0 mg/1
Endrin <0.02mg/l
Lindane <0.4 mg/1

Methoxychlor <10.0 mg/1
Toxaphene <0.5 ag/1

2,4-D <10.0 mg/1
2,4,5-TP <1.0 mg/1

Ignitability—flash point
performed on free liquids
(N.J.A.C.7:26-8.9)

=>140

Corrosivity—performed on free pH >2 and <12.5
liquids only (N.J.A.C. 7:26-8.10)

J
Total PCBS* (N.J.A.C. 7:26-8.2.0(b) ) <50 mg/kg

The management of PCS containing waste also is regulated
under the Federal TSCA regulations. For information on
the TSCA rules, call (202) 554-1404.

ooto
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Reactivity
(Applied to N.J .A.C.
7:26-6.11(a)5.)

XJDEP GUI2Z-i:JE LIMITS
(Hazardous limits ) • '
reactive
sulfide <500 ng/kg

reactive
cyanide <250 nig/kg

Total Petroleum
Hydrocarbon Content (from' spill
cf r.onlisted oil)
(Applied'to N.J.A.C.
7:26-8.13(b)5. A.)

<30,000 ir.g/kg

Except for those wastes identified in N.J.A.C.
7:26-8.l(a)iii(l) through (5), and N.J.A.C. 7:26-3.2, the
presence of detectable quantities of listed hazardous
wastes (N.J.A.C. 7:26-8.13,8.14,8.15) makes a mixture of
these and solid waste automatically hazardous, regardless
of concentration (see N.J.A.C. 7:26-8.l(a)2.iii). Wastes
containing hazardous constituents listed in
N.J.A.C.7:26-8.16 require a "case by case11 determination
of their status in accordance with N.J.A.C. 7:26-8.6.
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CATEGORY 2 SOIL LIMITS

MAXIMUM ALLOWABLE
___L E V E L ; p p n )___

Total petroleum hydrocarbons (TPHC)

Polycyclic Aromatic Hydrocarbons (PAH)

TOO

TO

Priority Pollutants:
Base neutrals (BN)
DDT
Chlordane
Polychlorina ted biphenyls (PCS)
Volatile organics
Cyanide

Priority Pollutant Metals
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Mercury
Molybendum
Selenium
Silver
Thallium
Vanadium
Zinc

."

'0
1

4
t

1
1

12

10
20

too
1
3

100
170
250
100

1
i

' H
5
1

100
350
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' s?C5s, Waste Gil, arc.

1

1
1. Analytical Parameters:

Module 1 list
Full TCLP
Total Petroleum Hydrocarbons

_ PCBs

** Unknown source of spill or abandoned facilities also
require s. VGA ^volatile scan;.

:
2. Module 1 Application:

.^ -Schematic of Soil Area (include buildings, roads, arc.)
I -Sampling Description - how composites were taken

* $200.00 Review Fee - DER requires $200.00 submittal fee
~ in order to review module application. Check should be

payable to "Pottstown Landfill".

! 3. Waste Management Forms;
' "Type A" Profile (WMNA-0089A)

Contractor's Definition of Special Waste (WMNA-0038AD)
' Certificate of Representative Sample (WMNA-0089C)

NOTE:
Generators disposing of over 500 cubic yards of contaminated

soil must have the Module 1 parameters run on one composite
sample for every 500 yards of soil. (Example: A generator with
750 cubic yards of soil must have parameters run on two (2)
composite samples.)
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PENNSACKEN SOLID WASTE MANAGEMENT AUTHORITY
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REQUIREMENTS FOR DISPOSAL OF IS 27 WASTE
AT THE PENNSAUKEN SANITARY LANDFILL

1i
i

1) The waste material must be classified as ID 27 by :neans of
a letter issued from the NJ State Department of Environmen-
tal Protection; Division of Hazardous 'waste Management. Re-
presentative sample(s) will be required in order for the 'JEP
to cake the classification. The minimum sampling requirement
cy the DEP is one (1) sample per 100 cubic yards of material.

2) PSWMA reserves the right to require additional sampling, as
required, to determine the extent of contamination to the
soil. Our intent is to use the ID 27 as cover material for
the landfill, where the concentration of pollutants are minimal.

3) The laboratory analyses performed on the waste material must
include the proper quantity of samples and be analyzed for
the following parameters:

a.

b.

Total petroleum hydrocarbons.

HP Toxicicy for metals including Chromium, Arsenic,
Selenium, Mercury, Barium, Leao. Cadmium and Silver.

Reactivity to Cyanide.

Reactivity to Sulfide.

Total PCB's if the
exceed 50 ppm.

total petroleum hydrocarbons

Priority Pollutant Analyses with the exception of
PCB's and metals on 20% of uhe highest TPH'S ex-
ceeding 1,000 ppm.

The applicant for disposal of ID 27 shall submit a cover
letter addressed to the PSWMA, 9600 River Road, Pennsauken,
New Jersey 08110, Attention: Operations Manager, with
following information included:

the H
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II _. Waste protocol
Face 2

Name of Owner:- . ;

Location cf Property:

Contractor To Be Used For Hauling;:

Quantity of Material:

In addition, a copy of the KJ DEP Classification Letter and
Lab Analyses shall be attached to the cover letter.

5) PSWMA reserves the right to take the following action with
regarc to waste material: :

a. Accept material based on initial review.

b. Require access to the site and material, and
take random samples of the soil, for analysis
by an independent laboratory chosen by PSWMA.
All sampling and analyses must be paid for by
the applicant. .

c. Refuse to accept material based on unacceptable
limits of parameters which may. be unsuitable for
cover material at the landfill.

b) In all cases, a letter of approval from PSWMA is required
for the disposal of all ID 27 at the Pennsauken Sanitary
Land fill.

NOTE;,- The Maximum Concentration Limits established by the State
of NJ for metals, will generally follow the informal ECRA guidelines
for soils. The maximum concentration of Total Petroleum Hydrocarbons
for any sample is iOOO ppm. (This requirement exceeds the limit
established by the State.) The presence of PCS's, herbicides and/or
pesticides will be analyzed in conjunction with the complete
contaminants presence and quantity of material proposed for disposal.

PSWMA reserves the right to reject any material which could be
hazardous to our stormwater runoff which is sampled regularly as
required by our HJ State DEP, DSW Permit.

(Rev. July 1991)
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IICT:":.1 :: - -VAST; :£3".;"TiCN

. am - "-snerai r'crames

•'3. 2iszr-.se T~e cs:or ano ccsr c: rr.e waste. .This cuesticf! is. suotective.j -ir SSS.T.CIS. :*sv. s:iven: cccr. Er.re-
-•jrr.ser ct ssuc or ::cuic snases oi seoaration ano aescrso* each 'cnase. .-cr examsie. » ;nsses or secaratior..
one sona ana one nauic.

.•4. =-ovioe tne prooer U.S. COT jhiopma name. UN/NA numo«r ano hazard class tor tne waste stream, rcr examcie.
solvents, waste, n.e.s. uaiuene. MEK. Sutanoll. UN 1938. {Lsmmaom.

Checx. yes if une westa stream is a rtazaraous waste as oescno«c in Chaoter 25'..

t ves. ceacrioe tne westa oy rrs cr.aractans-ac ,'Chaoter 22T. Subenactar C'. r-.e nonsoeafic cr srec.'r;c
3ourca lists (251. 2*i ane 251.21]. ana/or trve commeraal cnerrucai oroauc: or manutactunng cnemicai in-
:3rmeotaia lists i22'..23(ei eno 231.22(01. List ail tne reasons wnicn cause tne waste TO o« nazaracus.
-•sr examoie. tsant cicxie tiouor rrcm steel fmiantng ooenmons. <C22, CC.TCSIVS (DOC2J. ana Tcxic:rv

(D007J.

• Z.

"em =. "hemical Analyses

These analyses and tests must be performed for aJI treatment and disposal activities except Incineration and thermal treev
•nent. Activities utilizing surtan impounoments and waste piles for ctoraoe are atso reouireo to penorm tnese tests anc
analyses. Analytical reouiremems for incineration and thermal treatment can "be obtained by contacting tne Oepanmont.

All analyses aubmrtted must specify the .metnod used and any sp*oai preparation, cevtation from tne metnod. or pertinent
csservrcons. A list of sceaero metnoa ta avaiiable from tne Department. Th» Metnod of Stanaard Addition must be emoioyeo
:o take into account tmerterences in tne matrix of the samow. S«e me current edition of EPA's TistMftfiods lor Evaluating
Soud Watit (SW-8A6) or Stmaard Mttfiods for Examination of Wttur and Wtrnwaiar.

laooratorv performing tne analysis must ernolov trie oualrtv control procedures described in EPA'i Ttst Methods far
=vatuaarta Sotid Wosn (SW-S45). The croceaures ana documentation or tne ouauty conrroi procedures must be avauaoie

-rar insoeetion if reflue«ted by tne Department.

'1. Total Analysis of ths Waste • This analysis muat Include the following li« of Darametors la-n) unless generator
certifies in wrrting the eo»ence of tne parameters bas«o on his knowieage of the manutactunng or pollution con-
trot processes. Additional parameters. H necessary, must analyzed to completely characterize the waste. Each
analysis sneet mun Inpuoe: o*t* of suaioSng. dttm.of •natrss. name of itoorrtorYP+rforrnoiyttst, and laboratory
contact pfnon ana pnon* numbar. Anatyccal Determinations should be run on tne samples as is. unless otner-
wise specified in the cited metnoa. Report the analyses in mg/kg on a ory wetgnt basis for solids or in mg/U for
iiauios. or as otherwise specified in crted metnod.

No single analytical metnod is applicable for alt wane streams and some modifications may be necessary for unusual
waste types. Any modifications, however, must be approved by the Department.

II the samole is of unknown origin or characteristics contact tne Department at •> J.5-832-621?rwsr to ana'vsis.

J
. Recycled Paper

t NLI 002 1031
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";iai . ciatne Scucs

i.. "ctai Cisspivac Soucs

:. -ree LICUIOS

;. sn

s. Cveniae

e. 3.1 ana Grease anc/or Total Petroleum hvorocaroons

!. Total Organic Halogen

g. Ammonia-Nitrogen • Uauids Only .

h. Phenolics - Uauids Only

i. Total Metals

1. Assenic

ii. Barium v .. . - . ,

Hi. Cadmium

iv. Chromium

v . Lead ' ' • ' , • - • • ' - •

v i . . Mercury .,...-.•,:.. . . - ; ; . - - , . . . . : • . . - . . . • • • . . . / • • • • • • - • • • ' : .

vii. Nlckal

viii. Selenium

'ix. " SUvar ' • " ' •"-'• ; '" • • • ' ' ' • ' ; ' • " ' : ; ; ' " " • " " ' ' . ' ; ' : ' '

x . • Coppar • "-•- • - • : • . . • • : • • • . ' . . • • • • • . • •

• x i . . Zinc .-. , ; - • . .- .•••••.• •••:- ,• • • •••' ••••.•-• • .

\. Organica • Wastes must be tested for specific aorvems. pastiddaa. or other organic constftuents known
to be used or produced as a product or byproduct h the process tnat generated the waste straam. For metnods
of analysis for specific compounds refer to EPA's TutMtthod* for entailing SoOd W*st» (SW-846). or
otfter pubQshed procadures. Other mettwds or modifjcations may be accapubia if approved by tha Oapan*
mantl Contact the Department at (717)787-7381 for such approval.

Note: if the resuits of the Total Organic Halogen determinations in f are ieas than 60 mg/kg, analysis for
parucuiar haloganated organic compounds Is hot required, untasa specified by the Department.

k. Heating Value
1. Ignrubflhy

m. Corroshrity ;

n. Reactivity (Inciuding Reactive Cyanida end Reective Sulfide) or submit canifieauon that weste is not reactive.

NLI 002 1032
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" : cemonsiraie e »*asie J' feam is c ' is not hazaroous ov icnenv e-3(acie'tsi;:s „£* • • - • ";-«;c.^ C ' j ' a c i e - ; : -
.2SC~:nc >-'cceou'e "-?' '0' sarameiers usieo in 25 ' :2~ iO i eno-*.0 C?.« 23' I : "-? o . -a .vses s-cuic c?
;cnGuc:ec sn camoies in ;ne conciuon in wrvcn tnev are to o« uestec. 2:c'ec c- : :cscc

~~e tonowinq constituents ana parameters ere reauirea in tns leacnate snaivsis ur.ie '. 'nsv *'• nor :re$e^! -
:ne tctai anaivsis. or ii tne total snaivsis ot tne waste maicates tess tnan tne Maxirnc • Concentration ci C=n-
:aminant* lor tne oarameters nstea in 251.2*lbl, or 1 00 times tne e?A interim rnmarv C,.-mmnc vVatef S:anoafcs
•or a oiven constnuent or carameter. tn«n tnat constituent or oarameter neco not ce anaivreo uniess otnerwise
:oecmeo Dv tne Deoanmem. naoort ail results in mg/L or as otnerwise saecitiea m memoes.

a. extract (luio pM. report as pH units

2. pn - m leacnste. reoon as pH units

:. Phenoiics

c. Total Metals

I. Antimony

ii. Arsenic

ill. Barium -

iv. Cadmium

v. Chromium
vi. Hexavalem Chromium

vii. Uad , • ... . .'' \ •''

vui. Mercury - -

ix. Nickel .

x. Selenium

xi. Silver '

xJi. Capper

xiu.

«. Organics - for methods o< analysis for specific compounds, referto EPA's TtttMiiffods for Evmiumtlng Solid
Wane (SW-846). or other published procedures. Other memoes may be ecceptab»e if approved by tne
Department. .

Unless otherwise specified by the Department, if the value of Total Organic Carbon in /3b Is less than 50
mg/L ananalyais for particular organic compounda la not required: H the value for Total Organic Halogen
in f3c is less than 50 mg/L analysis for particular haiogenated organic compounda is not required.

#3. Water Laacning Determinationa

Use tne extraction procedure described in ASTM Method D3987-85 for the following constituents and parameters.
The analysis should be conoueted on samples in the condition In wnich they are to be treatad. stored or disposed.
Report all results in mg/L or as otherwise specified in method.

8. pH

b. Total Organic Carbon' jf5
L_l

c. Total Organic Halogen
o
o
to

o
co
to

3.



•urn Gcnce.ntrs|;pn c:.Ccrnam,insr.ts -— ^
:cr TcxJcriVi Characteristic iTC', ; . - •

Arsenic" " • •' •• '• ' '•'• i -• ; ••• • -.0
Barium • ""'"•' ' - • • • ' : • \ \ 'CQ.O •
5enzene Z.5
Cadmium ", .0
Carson i etracr.torice . ~.S
Chioraane C.C3
Chlorooenzene ',00.0
Chloroform •• 5.0
Chromium v 5.0
o-Cresol 200.0
m-Cresol 200.0
p-Cresoi 200.0
Cresol . 200.0
2,4-Q--- . 10.0

•* ,4-Oichiorobenzene 7.5
1,2-Dichloroethane 0.5
1,1-Dichioroethyiene Q.7
2,4-Dinftrotoiuehe 0.13
Endrin- • . 0.02
Heptachlor (and hydroxide) O.OOS
Hexachiorobenzene 0.13
Hexachiorobutadtene 0.5
Hexachioroethane 3.0
Lsad • . 5 . 0 "
LJndane 0.4
Mercury . 0.2
Methoxychior . . 10.0
Methyl Eihyi Ketone . 200.0
Nitrobenzene 2,0
Pentachloro phenol 100.0
Pyridine • 5.0
Selenium 1.0
Silver • .5.0
Tetrachiorocthyiene . .0.7
Tcxaphene . 0.5
Trichlorpeihylene 0.5
2.4,5-Trichforophenol 400.0
2.4,5-Trichlorophenoi 2.0
2,4,5-TP Slh/ex 1.0
Vinyi Chloride

O
O
NJ

O
CO



; -mmonia • L»;trocen

-.. Ill anc G/eas« .

I,anioe

;. Chemical G*Y9ert Demand

SollQS

' i. Total Soiias

ii. Total Volatile Solids

iii. Total Dissolved Solids

*4. Description of the sampling method • The procedures outlined in 261.34(a) must be followed wnen sampling waste
streams.

Item C. Process Description and Schematic • Please attach to this module the following:

11. Confidentiality ciaim <rf anv> - Information submrcted to the Oapartment In tnis portion of the module may be claimed
as confidential by the aopiicsm. H no ciaim is made at the erne of submission, tne Department snail mane the
information available to tne puolic without runner notice.

Claim of confidentiality shafl address the following:

a. The portions of the information claimed to be confidential.

b. The length of time the Information is to remain confidential.

c. The measures taken to guard undesired disclosure of the Information to others,

d. The extent the information has been disclosed to others end the precautions taken In connection with
that disclosure.

e. A copy of pertinent confidentiality determinations by EPA or any other federal agency.

f. The nature of the substantial harm to the competitive position by disclosure of the Information, the reasons
it should be viewed as substantial and the relationship between tfte disclosure and tne harm.

12. Describe the manufacturing process which produced the waste and any pollution control methods involved. This
must include the raw matehata used In the process, any intermediate products formed, final products, and any
substances added during treatment. For example:

"Resol Resin Manufacture"

"These resins ere formed by reacting phenol, or e substituted phenol with formaldehyde which contains an ex*
cess of formaldehyde. An alfcaii isodium hydroxide) Is used to catalyze the polymenzstion which takes place at
a pH of between 8 and 11 and it a temperature of 60*C.

"When the desired degree of polymerization has occurred, the kettle is cooled to about 3S*C to inhibit further
reaction. The caustic may be neutralized in the kettle with suifunc acid at this time. The water from this distilla*
tion forms a concentrated waste of unreacted materials and low molecular weight resin.

"The batch is dumped; and depending on the specific resin, the batch may be weshed several times and a vacuum
may be used dunng the dehydration cycle. It Is important that molten resin be handled Quickly to avoid its setting
up to an insoluble, infusible mess, which would become a waste."

4.
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Proouct

Product Raaln

Waatawater ana
• Unreaaad
Chemicals
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-••' c:mcanoii!v lesmc s^-v < jciiiiv v;' -.i/irc a uner r—.uj: cc^cuct 2-" • va.ua: :" c'
: : ream ce'ore accscn^c •• a; •"•as:* ;;'«am <o' <:sraqe, •.••atment c: : i;csa > • • ? * •
•j.-.ciiii uniess trie aco<ova> '- accec: :na: vsras te stream is cramec in trie 'a c mi v < serf

""? tes: srcisso! win varv wi:<-> sie tvc* cf liner system anc tne ciaracte'istics c; :ne v v a s : e stream ~-s w s o a f t — "--
:~.QUIC :e cantac:ec lor acarecnan tss: crotccsis. in nau 01 actual testing, exisunc cucusneo or cscumenteo cata c-

. 'ie nazsroous waste or waste generateo irom similar processei provinc :.~.e uner ccmcatiomtv mav oe suosututeo m some
-stances.

;E";crJ IV - =RO?OScO 7n£AT,'.:=N7. "CRAGc. CR OISPCSAL METHOD

Jse aaaitionai sneets of caoer if necessary.

.:em A. = 'csosefl Treatment Metnoc • i' aoDitcaole, briefly oescnba tne metnoa oroooseo to treat tnis wesie stream. For examote,
""oiven: removea from waste oy solvent recovery apparatus to less tnan 1 % solvent, necovereo solvent is sold to XYZ.
inc. lor reclamation. Solios are polymerized and the remaining solvent is driven oH by neat."

item 6. Proposed Storage Method • If applicable, briefly describe the method proposed to store this waste stream and the com-
patioility with its container, the waste pile liner, or the surface Impoundment liner. For example. "Paint waste is placed
into 55 gal. steel drums and is proposed to be nored at the XYZ Weste Otsoosal Company's storage Duilding for 60 days
prior to processing. The paint waste is compatible with ru container and the other wastes stored in the immediate vicinity.
The proposed location for the paint waste wrtfim the building is indicated on me attacnad drawing."

;:am C. Proposed Oisoosal Method • If applicable, briefly describe the method proposed to dispose of this wane stream. For exam-
3ie. "Polymerized solids are to be placao in a segregated call of XYZ Waste Oisoosal Company with compatible wastes
as indicated on the attacnao drawing. The call is located at coordinates 0-7. The call design haa bean approved as part
of the facility permit."

SECTION V. ALTERNATIVES TO PROPOSED TREATMENT AND/OR DISPOSAL METHOD

hem A. What Other Treatment, Disposal. Recycle, Reus«. or Reclaim MettxxJ(s) Can be Used? Briefly describe viable alternatives
to your proposal.

hem B. Why was the Treatment and/or Storage Oispoaal Method in Section III Chosen? Briefly describe why the proposed method
was chosen. For example, "The proposed method off era the most coot effective means of disposal over a 1 0 year period.
Capital investment of solvent apparatus and polymerization equipment will be off-set by income from sale of recovered
solvent and smaller volumes of waste to be disposed."

SECTION VI. CERTIFICATION OF GENERATOR

The Application Must be Certified In the Following Manner

*1 . Corporation • A corporate officer must sign the document and the corporate seal must be affixed.

92. Limited partnerships • A general partner must sign the document.

/3. All other partnerships - A partner must sign the document.

#4. Sola proprietorships • The proprietor.

f 5. Municipal, state, or federal authority or agency • An executive officer or ranking elected official responsible for
compliance of the authority's or agency's hazardous waste activities and facilities with all applicable regulations.

All signatures affixed to the document must be notarized.

SECTION VII. CERTIFICATION OF REGISTERED PROFESSIONAL ENGINEER FOR TREATMENT. STORAGE. OR DISPOSAL
FACILITY - Self -Explanatory.

6> NLI 002 1037
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P.EdUEST rOFt APPROVAL 73 7HEA7. 7T3RE, 3R C!S?OSE OF A HAZARDOUS OS 3E5.DUAL WASTc rTREAM

= INSTRUCTIONS BEFORE CSMTLETING THIS FORM

3SNESAL INFORMATION (must be camoietec by TSD facility)

A. Treatment, Storage, or Disooal Site.

1. Name of faciliry : Waste Manaeeaenc •-•., ?occs;covn Landfill_____________

Address Sell Road Pocrsrovn, ?A l?«i6A ____

Municipaiity • Vesc-.Poctsgrove Tvn.

2. identification number (If acpiicaolel

County Men c gome r

Solid waste permit number(s) for treatment, storage or disaosai facility to be utilized
PAP Eg PgTJJt ^ ' ' '

Facility contact person

Name DAVID A. HE77NER

Phone no, f 2 Is 327-2708

3. Generator of the Waste

1. Name of company

Mailing address

Location of site if different
from mailing address

Municipality

.2. . If a subsidiary, name
of parent co. _____

Title LABORATORY MANAGER

County

3. Identification number (if applicable) [ j | | j | j ('••'( \ ~ |

4. Company contact person

Name ______________' _________.__________ title ____

Phone no.

o

O
oo
CO



MODULE '., ?AGE I

ASTE DESCRIPTION (Must se comoietea bv Generator)

.. 3snerai Prooerties

1. ari ranae • to (based" on cast analyses or <nowieage)

Physical state:

a. Z liquid (less than 20% solids by
cry wt. or flowable)

b. Z] gas (ambient temperature and
pressure)

Physical appearance:

'Color

c. C solid (equai to or greater than 20%
by dry wt. and non-flowable)

d. 2 Check here if c. aoove was cnecxea
and waste contains free liquics.

Oder

Number of solid or liquid phases of separation

Describe each phase of separation

4. U.S. DOT proper shipping name UN/NA number, and hazard, class (if applicable):

5. Typical volume of waste to be shipped to treatment storage or disposal facility:

a. Monthly _______________ gal., tons (circle one)

b. Annually ______________ gal., tons {circle one)

6. Treatment or disposal frequency: ______ times per year; D one time

7. Current volume to be shipped to treatment storage or disposal facility _______
gal., tons (circle oneF

8. a. Is the waste a hazardous waste as defined in 75.261? D Yes D No

b. If yes, describe the hazardous waste according to its description and hazardous waste
number in 75.261.

9. Has the waste been deiisted as a hazardous waste by DER? O Yes D No Q N/A
If yes or N/A, check the appropriate box(es) in Item 10.

NLI 002 1039
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j
]

" 0. is tne waste a resicuai waste or a ceiistea nazaroous wane? Z Vss .'_ '.o
< ' ves, criec* trie following scxiesj as scoiicaoie:

~ ciscaroea commercial cnermcai oroouct Z srocess waste
Z tan* oonom

i Z off-sDec:fication icecies Z infectious waste
' Z sagnouse oust

Z manufacturing cnemical intermeaiat* Z waste water treatment plan resioue unaustnal)
~1 Z mil bottom

; Z soent catalyst Z wastewater treatment olant resiaue isewagei
Z *lyasn . Z water treatment piant resiaue
Z oonom asn Z incinerator resiaue

Z scia mine aramage treatment siuage
Z siag Z :oiil resiaue

__ ~ 'ounarv sana
. . Z £C. scruoDer siuage Z ctner (soeciry) ___________________

s. Chemical Analyses — Please attach the following:
• '. The results of the total analysis of the waste as described in the instructions.
J

-. 2. The results of the leaching tests as described in the instructions and the leacning method.

2. A description of the sampling method.

4. The range of concentrations of the constituents based- on knowledge or oast analyses.

Process Description and Schematic — Please attach The following:
1. Tne substantiation for a confidentiality claim as described in the instructions, if portions

of the information you have submitted are confidential.

2. A detailed description of the manufacturing and/or pollution control processes producing
the hazardous or residual waste as specified in the instructions.

3. A schematic of the manufacturing and/or pollution control processes producing the
hazardous or residual waste as specified in the instructions.

J , ' ... . - . .' . ' • .
Liner Compatibility Evaluation (must be completed by TSD facility)

Attach the results of the liner compatibility evaluation or supporting data as specified in the
instructions. 2

t"*
This material will be disposed of in the double-lined areas of the landfill. H
This system consists of two 60 mil. HDPE geomembrane liners, which have shown 0
to be compatible with similar wastes. The leachate is collected and directed o
to the landfill's precreatment facility, and ultimately discharged to the
Pottstown Waste Water Treatment Plant. o



.!ODUL£ •:. - A G c -i

==OPCS=D TREATMENT, STORAGE, AND/OR DISPOSAL MET-CD, -.m
"3 :ac:ii:v. <.se aaaitionai sneets if necessary.) -, i

A. 3roDOsec Treatment Metnoa : j,

ncc ' reauired. ,. -••: . • • j i

us: z-e ccraoieteo r

3. Prooosed Storage Method and Lenctn of Storage

None

C. Proposed Disposal Method

Co-dispose with municipal refuse.

V. ALTERNATIVES TO PROPOSED TREATMENT AND/OR DISPOSAL METHOD (must be completed
by generator. Use additional sheets if necessary.) i

A. What Other Treatment, Disposal, Recycle, Reuse, or Reclamation Iflethod(s) Can bf Used?
Briefly describe viable alternatives to your proposal. i

•3. Why was the Treatment and/or Disposal Method in Section IV Chosen?

Q
P:to



M O G U L ; : - A G E :

certify unoer oenairv of law mat I nave oersonaiiv examinee ana am rammar wttn :~.t mrormaiiori suomirtec
:iis ane ail a~acnea cocumenti, anc mat cased uoon mv mauirv ct :~cje moiviauaii ;rr.meoiaieiv 'ssccnsicie ':•
cotaminc tne- mtormanon. i o«iieve :nat :ne suomineo information ;s :rue. accurate ana ccrnciete. sm aware :~a;
tnere are significant penalties ror suomirtmg raise information, ;nc:uaing tne cossiouirv c: ^r-e anc irnoruonmen;.

Name of Resoonsibie
Official ~tle

signature
TiKvn, tworn too >ue*erio«a D«tar« m«. tni.

A.O. IS

V!l. CERTIFICATION OF REGISTERED PROFESSIONAL ENGINEER FOR TREATMENT STORAGE
AND/OR DISPOSAL FACILITY

This is to certify that I have personally reviewed'all engineering information contained in tne accomoanying
modules, Qrawings. specifications, and otner comments which are pan of this application and tnat I have found
it to oe of good engineering Quality, true and correct, and is in conformance with the requirements of the
Department of Environmental Resources, and it ooes not. to the best of my knowledge, withhold information
:nat is pertinent to a determination of compliance with the requirements of the Department.

NOTICE: It is an orfense under Pennsylvania Crime
to tne Department.

Code TO affirm a false statement in documents submitted

Name

Signature

Date

Address

Phone No.

SEAL OP PA REGISTERED

PROFESSIONAL ENGINEER
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WELL POINT SYSTEM INFORMATION
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M O R E T R E N C H A M E R I C A N C O R P O R A T I O N
-1"* P 11* n T P "** * 71 n C 7 / C / T T77 Q f Y! f c^? ' ** ' "> ' v> rc<~Af C Cv L^> U C / k / w w O L / O U C / ' C O LfcJ iL* . CC< ^ 4- w ^ O .

" C L C X : 3 4 - « * f c . • - ! O O C T O X C M B C C A

c: 3Ox lib
' >f H V;\ « s N • \V '* Pi l 'v ' •*••.

Fe'cruarv

N. L. Indus t r ies , Inc . : - ;
?. 0. 3ox 1090
High t s town , N . J . 08520 • , . .

a t t en t ion : Mr. '.'.'. K. Ividdendorf

Refe rence : Groundwater Abatement System - National Smel t ing of N . J .
Pecricktown, \. J. ---- W e l l Record • . - .-

Gentlemen: . .

Enclosed you will find completed well record reports for Permit Nos .
30-3149 through and including 30-3199. Additional permits, :Nps. 30-3200
through 30-3203, were issued by the Division of Water Resources, but
the wel ls were not installed. " : : • ': • -] ^ '•••••

Hie forms were supplied by the State of New Jersey, Division of Water ;

Resources . . : ; : ;• ' . : ;; . . : ' '. •.- :.

I. apologize for the tardiness of this paperwork. We trust it will
sat isfy the State of New Jersey's requirements. :

Very truly yours, : :;: j

MORETRENCH AMERICAN CORPORATION

?— J
• • ' '

,'/ Joseph McCann
Vice President

JMcC/eg '

enclosures

cc:Mr. Delaney

FEB15B84
!RONMEN
CONTROL



' ' 3° .SPARTMENT 0* ENVIRONMENTAL PROTEC
DIVISION OF WATER RESOURCES

WELL RECORD -=--NTV.

N A T I O N A L SMELTING CF s'J c ?£N:;SVI1LZ ?-:2R:..<T:>;N P.? .

- : nrATION *-3- : 2-17

:. PATECOMPI c7Fn 10/7/83
4. DIAMETER: Too I." l/-incttes

5 rACIMC;- Tyoe PVC

6 ernes*. Tvp» pyC

Slock: 27

5URFAC?

Jtunicioa

pLewATinN

litv: Olcmans Twc .

-e ':

nni i iPa Moretrench American -'arc.

Bonom

Size of Ooenma • '

t Tf>p twcnTv F»»f
_..

BoTtom " " '

- VVFLL F| OWS NATt,JRAI J.Y ,1_P__

2 3— F..t

Inchff

tWO in-net

Diameter

316 rji.ml.r.r

I encnh

TDTAI PPPTH twentv. thr--

1 -1 11 Inenet 1 .ngrh twentv

tWO inene, [ engrh three

mitinB Caoe Mav Formation

•,".,.,_„.._, _ „, , F««*

F**t a DO we turfaee

_.=eet

FfPT

Water rises to ____ 11ZI _________ Feet aoove surface

3. RECORD OF TEST: »««• 10/9/83 _______________ Yield __fojil_____ Gallons per minute

Static water level before pumping ten _____ __ Peet below surface

Pumping level ^MS£SZL ——— _ feet below surf act after OT>* hours pumping

Drawdown _____ t"ree Feet Specific Capacity ^ »^3 Gals, per min. per ft. of drawdown

How pumped centrifugal test pump _________ How metfufed five gallon pail
• . .

Observed effect on nearby wells ____ drawdown at three feet. __________________ .]

9. PERMANENT PUMPING EQUIPMENT:

Typ_ centrifugal ptaap _______ Mfrj. Name Pybroc Division-MetPro Corp.

Capacity __J*22_____ G.P.M. How Driven electric motor H.P. twentv R.P.M. 1750

Depthspf Pump inVell ——— ̂ v Feet Depth of Footpiece in well ____ ss _______ Fttt

surface Depth of Ait>Une in we1rs,_, ——— /"Ptet Type of Meter on Pump nicro meter size _^HJncties

f Average ^our Gallon* Daily.10. USED FOR ground water abatement ____ AMOUNT .
ei ght

1. QUALITY OF WATER not tested ________________ Sample: Ye$ ___ No ___ .

lZ —————————— Odor ——————— — Color ̂ 11 ___________ Temp. ____!_ °F.
, nr see over please , .
LOG -————:—————-£———————__——————————————— Are samples available?

rG«i*-v»«ft«t*ic*«>/*M«r0r«t4CM/»f»_M«t I* f*cmc tot mv$m**,p*n* tumult COPYJ

13. SOURCE OF DATA

14. DATA OBTAINED BY Date

(NOTE: Ute othfr tittt of this tftfgt for tdditionsl Mormnion tueh ft log ofmturitlt penftnwtt.
eJ

NLI 002 1045



-s STATE OF NEW JERSEY ' - - - - > - -
' ' /sc .;PAR-VENT CP ENVIRONMENTAL ""CTET -e a M: -sc

;;viSION Cf WATES RESOURCES

WELL RECORD

-WMER •-•-..-w^/-.^ s!-i=.;..---vj -•- N'J ±nnBCgg ?£NNSVI1L£ ? El R-ZKTQ.'N "2.

Owner s Well No. /v g --__________________ SURFACE ELEVATION ———————————————————————-set
lAOOft rrtttn t*t l»*9H

^CCATiON _ 1st: 2-17 31ock: 27____^uni ci ~a l i rv ; Olsmans TVP .______________
2A7E COMPLETED _ _ _ _ _ _ _ _ _ _ _ 3R!LLER ".orerrancn Anericar. C = ;

DIAMETER: ~oo_l lr incnes Bottom __two_ mcnes -QTAI ngPTH tvertv-f •?? ———— Feet

n:»m.i»f 1-1/2 inenet Lengtn .liiSHLH — Feet

Si zeo< Opening _i£i§ Diameter __IiI2__ Inches Length three seet

!

Tnn twenty ____ Feet u_. r..,....,.- c —— ,.^ >~ape Mav i-omation
Bottom ""/J Feet

"ail Prece: Diameter ___________ Incnes ' "ngrn _______ Feet
vn" WELL FLOWS NATURALLY J.±___ Gallons oer minute at _____ II _______ reet aoove surraee

Water rises to ____ "~"~ _________ Feet aoove surface

1 8. RECORD OF TEST: Date 10/9/83 __________ Yield _f2SI___ Gallons per minute

"~ Static water level before pumping ten ___________________ Feet below surface

Pumping tevel thirteen ____ fKT below surface after ^ne ___________ hours pumping

Drawdown ____ three peet Specific Capscttv ^ ' ̂  Gals, per min. per ft. of drawdown

How pumped centrifugal test sumo _________ How measured five gallon pail
•

Observed etten on nearby wells ____ drawdown at three feet.

\ 9. PERMANENT PUMPING EQUIPMENT:

i Typ, centrifugal pump ________ Mfrs. Name Fvbroc Pi vis ion -Met Pro Corp.

-r Capacity *°° ____ G.P.M. How Driven electric motor H.P. twentv R.P.M. 1750

» Depthsof Pump in'Mll ——— -X. Feet Depth of Footpiece in well ____ ssat NV \- ^T
-oarface Depth of AiK îne in wefN^ ____ ^Tet Type of Meter on Pump Micrometer Size JLll_lnehes

j

' . "" ( Average fouT Gallon* Daily
10. USED FOR ground water abatement____ AMOUNT ^

^ Maximum _£!g]!!___ Gallons Daily

; 11. QUALITY OF WATER not tested_________________ Sampte: Yes ___ No ___

Taste __L_——————————. Odor_______-- Color __Z_;__________Temp.
12. , nr. see over Please__________________ . . ., . . ,An samples available?

<G»* ottntt on oic* o1 tr*et or on m0*rmn tnnt. It Metric lot wn m*ot. o*n» fomo* eoorJ ,_,

1 13. SOURCE OF DATA ________— ___________'____________________________;_____ H
————————————.———.——————.——_____——————————————-—— o

- .4. DATA OBTAINED BY

I
J (NO TE: Use other tide of this sheet for tdditionel intormnion tueh tt log of mtterie/s penetrated,

tnttytn of the water, sketch mep, sketch of special eating arrangements, etcj



:;V!S!ON OF WATEB RESOURCES

~wner s Well No. ^c ~____________ _____ SURFACE ELEVATION ————
m*tn ttl i

_CCAT;ON 1st: 2-17 5loc,< : • . 7___v.unici^aL- :v : 2lcrans TVD .

CATE COMPLETED 10/^H3_________ DRILLER Moretrench American

CIAMETER: TOD _=_Li_Lr incnes Bottom ___IiL2_ incnes "~OTAL OEr

CASING: ~ype ?VC______________________

SCREEN: Type _ZX^_____ Size of Opening _i_Ll§ Diameter __£_{£__ Incnes Lengtn—three =.e

!

Tno rwgntv_____ reet _
__ ,-..„.„-.> =——.-. Cape Mav .-oraati-on___________

Bottom * ' reet

"ail Piece: Ciameter ___________ Incnes . Lengtn_____;_______reel

.'.E-LL = LOWS NATURALLY ' Gallons oer minute at _____H________ ?«st aoove surrace

Water rises to _____1ZHI_________ =eet aoove surface

3. RECORD OF TEST: Oat* 10/9/85_______________ Yield _I2iir___- Gallons per minute
i

Static water level before pumping ten____________________ reet oelow surface '

Pumping level thirteen ____. feet below surface after one___________. hours pumping
L. 1 >- ''~

Drawdown ____^"ree Feet Specific Capacity ' •JJ Gals, per min. per ft. of drawdown

HOW pumped centrifugal test pumo_________ How measured five gallon .ail_________
• **•

Observed effect on nearby wells ____drawdown at three feet. __________________________ jf

9. PERMANENT PUMPING EQUIPMENT:

TVP. centrifugal pump________ Mf Name Fybroc Division-MetPro Corp._________ f
« _•_.. . . . . ._ .. ... . - - - - — -..... - . . . . - . — • |

Capacity 400____ G.P.M. How Driven electric motor H.P. twentv R.P.M.

LDepthsof Pump inNwell ———V^ Feet Depth of Footpiect in well ____=——————— Feet

-rface Death at ATM-ing in wefK >«yt Type of Meter on Pump micrometer SiwJfLlUnctiti

, • f Average ^our——— Gallons Daily
10. USED FOR ground water abatement____ AMOUNT <

(̂  Maximum _SiE__E——— Gallons Daily

11. QUALITY OF WATER not tested_________________ Sample: Yes ___ No___

Taste __I_—————————— Odor ________— Paiar —-___________ Temp. ____. °F.

12. m« see over P^ase Are samples available?
IGiot atttiu on Mc« of tntrt of on monto **»n It titctnc 109 WM mtot. ami* lumtitt coprJ

13. SOURCE OF DATA __________;________________;__________________________________ H

14. DATA OBTAINED BY _______— ___________________ Date ____II_________ °

o
(NO T£: Lfst other sid* of this theft for additional information such as log of materials penetrated. ^

analysis of the water, sketch map. sketch of specM casing amnoemenn. etc.)



--rrr. i.SB- !33 :TAT= CP MEW JERSEY
" ' ' S O = A

DIVISION Or WATE3 RESCuRCHS

'.V5LL 3ECOPD

-•.v.\==
wnefs '.Veil No. ^^ > _____________________ SURFACE ELEVATION

ACOVT mej/i tej /cr»//

.CCATiON 1st: 2-17 3loc.<; J7 ____ Xunicicali tv : rlsrrans TVD .

3A7= COMPLETED __^L-11 _________ DRILLER

DIAMETER: ~.io - ~ - • -menes aortom ~v° inrngt ~~3TAL DEPTH — tver.t '••-'. tree ———— =est

CASING: ~VDe _ZZ£ _______________________ Diameter 1-1/2 inenei '. gngTn twer.tV = get

SCREEN: Type _i _____ Size o* Ooening _^21^ Diameter __two__ mcnej ! angtn tr.ree — =.et

Too.;ver.I>: ————— Feet .^^ ^.__ , . r;..ninqip Pnrmartnn ^Aoe : .av .-3rr.arz.en
" ~ ~ ~
_ _

Bonom "~"J~~ ___ rset

"aii Piece: Oiameter ___________ Incnes Lengtn ___ n _______ rest

.'•'ELL rLO'.VS NATURALLY Gallons cer minute at _____ 12. _______ -=se! aoove surface

'.Varer rises to ____ "~~" _________ Feet aoove surface

3. RECORD OF TEST: n»r» 10/9/S5 ________________ Yieid _f2MÎ __ Gallons oer minute

Static water level before pumping -gn _____________________ Feet below surface

Pumomg level thirteen ____ feet below surface after one __________ hours pumping

Drawdown ———— three ——— peet Specific Capacity * ' ^^ Gals, per min. per ft. of drawdown

HOW pumped centrifugal test rump _________ How mea$ureb five gallon nail

Observed effect on nearby wells ____ drawdown at three feet.

9. PERMANENT PUMPING EQUIPMENT:

centrifugal pump ________ Mfrj_ Name Fvbroc Pi vis ion-Met Pro Corp.

rtjnaritv 400

Deotrxpf Pump inN<ell
"^v \̂

;rf ace Depth of AiKLine in w«

in USED FOR eround

1 1.

12.

13.

14.

QUALITY OF WATER _

T,«. "

, „_ see over

.,,„ „. G P M Hn«

SiK >,.r

water abatement

not tested

Odor

please
IGir* atuiii on tucx at inttt or on ttotnn tnttt.

SOURCE OF DATA

DATA OBTAINED BY

INOTS: Ui

-.

« other side of this shee\

, Driven electric motor HP twentv RPM 1"30

Depth of FijotP'ece in well — • , . , , , ,, Fe«t

Type of Meter on Pumn micTOmet er ?•" ,T "", !neh«*

( Aw*ra<je _,.1.PUT . ,. _ Gallon* Daily
„ . , , . , . AMCIJWT 1

1 Maximurn CJght Gallon* 0^'Y

Cnlor — - T«mp , , Op

/C tltctrtc log w*i miat. pttiif tumult copy.}

' Oa,.

r for additional information such as loo of materials oenetrated.

2
f
H

- O
O
ISJ

o
09

analysis of the water, sketch mao, sketch of special casing arrangements, etc.}



"ATE Oc NEW J£°SEV

= ARTM£NT C= ENVIRONMENTAL BOC-E
DIVISION Of WATER RESOURCES

WELL RECORD

Owner's Well No.

^OCATION _

SURFACE ELEVATION = eet

2-17 31oc<; 37 M u n i c i p a l i t y : Cl-.T7.ans

12. DATE COMPLETED 5/83 nai. . CR M o r e t r e n c n ^er i ran C-:rc .

Bottom _two__ ,nche$

Diameter

iameter

4. D I A M E T E R : Too -ill/I inches

5. CASING: Typ» PVC

6. SCREEN: TYP* PVC ____ Size of Opening _____6 D

Top twe

Tail Piece: Diameter ___ ~~~ ____ Inches i ength

TOTAL DEPTH

ili£2_ |nche$

i_2___ inches

twenty -tr.ree -eel

twenty Fe(it

Length three =

Caoe Mav formation

i 7. WELL FLOWS NATURALLY _JiP

Water rises to ________ -_--_

Gallons per minute at

reet

Feet aoove surface

-

J 8. RECORD OF TEST: D»t« 10/7/83

peet _oove surface

Yield llll£l Gallons per minute

Static water level before pumping 21

Pumping level 12.5————— feet below surface after

Drawdown ____LL§_____ Feet Specific Capacity OTie

-5

Feet below surface

hours pumping

Gals, per min. per ft. of drawdown

How pumped centrifugal test pump How measured five gallon pail

1
Observed effect on nearby wells drawdown at 2.5

I 9. PERMANENT PUMPING EQUIPMENT:

TYP> centrifugal pump

Capacity --40Q-- G.P.M.

e^rtjof Pump"k^well N ___ Feet

Feet

at De^tbof Pump")owell
"Isurface N. X

, Depth of Aj' Line in wejl

__ Mfrs Nifne Fybroc Division-Metro Corp._________

Haw Driven electric motor H.P. twenty R.P.M. 175°

Depth of Foot piece in well ___"""_______ Feet

10. USED FOR ground water abatement

Type of Meter on Pump micrometer

AMQUNT

1

1

]

11. QUALITY OF WATER

Taste

not tested
I Maximum ten ___

Sample: Ye$ ___ No
Odor Color Temp.

si*__|nches

GaHon, D.Hy

Gallons Daily

___

°F.

12. LOG see OVCT lease Are samples av«il«ble?
IGivt Oftiiit on Me* of $nnt or on ttpmnt* thfft. It •tfetrie tot •»»» m»a*. ptuutt tumith eoor.i

13. SOURCE OF DATA _______—— _______________

14. DATA OBTAINED BY D>te

(NOTE: Use other side of this sheet for addition*! information such ts log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, et" '

eet

NLI 002 1049



Z. . :SiSN O= WA73S RESOURCES

WELL =ECC~D

\ - » — * — • " — \ _ , i - » r ""ME""-WNSR ' -- .--NAL •=••*. •.. '-' — ADDRESS

Owner's Well No. ____l__f_r —— ——— ________ SURF = ELEVATION ———————————————— _ = eet
.^fi Or* iT»**n ««4 *f

_OCAT;CN Lot ; 2 5loc" 37 Mun : . - a l i ty ; Cldmar.s

OATE COMPLETED ____ £5________ DRILLER ———' lo ' -u-

OIAMETER: T«n 1-1/2 Bottom _I__2__ mcnes TOTAL DEPTH—twenrv"' ___Feet

CASING: Type ___£]__•______;__________ Diameter _____!__£_ inches Length. 21__Feet
PVf" «1^ «.VJ—. --••(•SCREEN: Type _________ Size of Opening_JIlP niam-t-f ^wo___ Incnes Length___ii_iZ_Feet

rwentv „
Range m Death r..«.« s«r».,.M v.ape Mav rormation

Bottom ~^^ Feet

"ail Piece: Diameter ____ ~"~ _____ Inches 1 gngtn -~- _______ Feet

•VELL FLOWS NATURALLY No Gallons oer minute at ______ ~~~ _____ Feet aoove surtace

Water rues to ________ ~"~~ _____ Feet aoove surface

S. RECORD OF TEST: n»t» :0 /7 /S3 ________________ Yi>iri three ____ Gallons per minute

Static water level before pumping -••ten ________________ Feet below surface

Pumping level 12 .S ______ feet below surface after 1 -5 ____________ hours pumping

Drawoown ____ ^-^ _____ . Feet Specific Capacity _£2£ ____ Gals, per min. per ft. of drawdown

How pumped cenfrifugal test pump • _______ How measured five gallon pail ___

Observed effect on nearby wells drawdown at 2.5 ___________________________ __

9. PERMANENT PUMPING EQUIPMENT:

TYP. centrifugal Dianp _______ Mfrs. Name "vbroc Division-Metro Corp. _________

--4QQ-- GPM HOW Dfivgn electric motor H P rwen"" RPM 1750

at DepKvof fump^owell N. Feet Depth of Pootpiece in well ___IT _____. Feet

Depth oTAir Line inW^II N. Feet Type of Meter on Pump r-1=rometer £i5_lnehei

ground water abatement AMOUNT / ^"^
Maximum _L£n___ ^wlv

-»

11. QUALITY OF WATER not tested_______________ Sample: Yes ___ No ___

Odor ______________. Color._______________ Temp. ______ °f.

12. LOG ——— geg over please ____________________ Are samples available?
i j/-» ofttili en Me* ol it*«l or on «•»•— in CAMI // •/•etne tot —•» miew. pitnf 1umat> coprJ

13. SOURCE OF DATA

14. DATA OBTAINED BY _________ _^_ ________________________ D.tf _______ —— _______ o
o
to

(NOTE: Use other side of this sheet for additional intonation such as log of materials penetrated, o
analysis of the water, sketch map, sketch of special casing arrangements, etc.} o



"ATH Cc M£W _'=PSEV

C= ENViOONMgNTAL ?QCTE3
DIVISION O? WATES5 B£SCwSC£3

WELL RECORD

NATIONAL SMELTING OF NJ ann.ge. FSKKSVILLS PEDRICKTOXN -.
Owner $ Well No. ____±__£ __________________ SURF/ = ELEVATION —————————————————————— -eet

.yiOOr* mtsn fit itrtll

• DCATION lot: 2-17 Block; 37 '-yjn i ci ~a 11 ty : Oldmans TVS.

;. DATE COMPLETED 10/5/85 ______ DRILLER More.renc- .African Car? .

4. DIAMETER: Too JLli/l mene« Bottnm two ,ngfl>. THTAI PPPTH 'twentv-three

V ~AS!NG: Tvp» PVC _______________ Diameter _JjllZJ__ I ncnei Lgngtn twenty

6. SCREEN: Type __fX£ ____ Size of Ooemng _i5J_6 Diameter _iiJ2___ I fichet Len^rn three

f r^n twenty Feet ' _ .
Range m Ocotn < 2, r.̂ .̂ .r pwm».^ Cane Mav .-ornation

I Bottom _2ĵ ££^H Feet •

Taii Piece: Diameter ___ "" —— ', —— Incftes • »ngtn - - - ______ =eet

< 7. WELL FLOWS NATURALLY _it2__ Gallons per minute at ______ HZ _____ eeet aoove »urtace

Water rises to ________ --_-_-- _____ peet aeove Jurface
4

J 8. RECORD OF TEST: n.t» 10/7/83 _______________ yitid three ____ Gallons per minute

Static water level before pumping -~"ten _______________ Feet below surface

J Pumping level 12. S —————— feet below surface after I -5 ______ ', _______ hours pumping

Drawdown ____ *.5 _____ peet Specific Capacity one ____ Gals, per min. per ft* of drawdown

! H«.-p..mp«ri e-ntrj.fupal test pump ________ n«w>. m.....r.H five gallon pail

Observed effect on nearby wells drawdown at 2.5 _______________ ____________________
.

; 9. PERMANENT PUMPING EQUIPMENT:

Type centrifugal pump _______ Mfrii Name Fybroc Division-Metro Corp.
l :

! Capacity — 4QO-- G.P.M. How Dri»,n electric motor H.P. twenty R.P.M. 175°

at De^Vjof Pump^owell —\_——— Feet Depth of Footpiece in well ___""" _____ Feet

Depth oTAjr Line inWeJI >• Feet Type of Meter on Pump JSi£I22*iS£_. Size six Inches

10. USED FOR ground water abatement AMQUNT f A™»« -*»——— *'««* °"*
^ Maximum _JL£D___ Gallons Daily

11. QUALITY OF WATER not tested______________ Sample: Yes ___ No ___

Taste————————————— Odor———————————— Color______________Temp._____ °F.

12. LOG_——5Cg over ojease——__________________ Are samples«v»iUb»e? _________
If fltevte leg ww mat. punt tyraatt eeerJ

13. SOURCE OF DATA

14. DATA OBTAINED BY ________——________________________ Oate

(NO TE: Use other side of this sheet for additional information «/c/> as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.)

NLI 002 1051



--—rwR. •:; :-AT; c? *.-=w JE=E=V

° : ^- 3-BARTMES'T C= ENVIPONMES'TAL °°CTr

r:v!SiON of V»AT£S. RESOURCES

r. E C w ̂  D

wNsa NATIONAL 5M5LTISS 2F SJ AODRESS

Owner s Well No. ____i:_£_—i_________________ SURFACE ELEVATION
*«/» *** <*rr/,

» _ .. ** 1 "f <"> 1 —. -•> i^ . "I "7 % 4 » * - * ^ , - « i i - » ^ " ^ ^ « » . ."O ji «v* a »-i e "^ • ̂  f^
LOCATION _ Lot: 2-17 a loc<; 37 M u n i c i p a l i t y ; damans Tvp.

2 -ATE COMPLETED 10/5/S3_______ DRILLER Moretrer.ch American :.rc.______
—I

] i. OlAMETER: Too_L_J____Lincnes Bottom two :nm>. TOTAI DEPTH twer.tv-three p.,.,

5. CASING: Typ» PVC _______________ Diameter __L.J._S_ Inches Length_I_.£!1121_Feet

i 6. SCREEN: Type __ZXE____ Size of Opening ...US Diameter J2!2——— Inches Length three ffrf

( T»n twentv Feet _
Range in Depth { __,T _ r,.»to?.r P^^.r.^ Cape May rormation

/ Bonom

"ail Piece: Diameter____i_xz____ Inches Lgnnin --•*______reet

7. WELL FLOWS NATURALLY No Gallons per minute at ______——_____ Feet aoove surface

Water rises to ________mZZZ————— F«et aoove surface

1 8. RECORD OF TEST: n»t> 10/7/85—————.__________ Yield lllIiL____ Gallons per minute
J __t

Static water level before pumping ten ______________________ Feet below surface

Pumping level 12 .5______ feet below surface after 1 -5_____________ hours pumping

Drawdown ____2.5_____ peet Specific Capacity OTie____ Gals, per min. per tt. of drawdown

J How pumped esntrifufal test pump_________ How measured five gallon Pail
1 Observed effect on nearby wells drawdown at 2.5______________________________

[ 9. PERMANENT PUMPING EQUIPMENT:
1
 TyDe centrifugal pump_______ Mfrj- Name rvbroc Division-Metro Corp.

Capacity --400-- G.P.M. How Driven electric motor H.P. twenty H.P.M.

at Deff* of Pump>j well —\_——— Feet Depth of Footpiece in well ___~"~_______ Feet'eraj of Pump>j well y, \^ x x~
•epth orA_r Line in wejl >Depth of^r Line in"v»ejl \ Feet Type of Meter on Pump n-icrometer Si_. Six )riehei

10. USED FOR ground water abatement AMOUNT f *™* ^^——— G-""' •>•"»
1 M-»imnm ten Gallons Daily

11. QUALITY OF WATER not tested_______________ Simple: Yes ___ No ___

Taste————————————— Odor———————————— Color______________ Temp._____ °f.
i
1 12. LOG———gee over please_____________________ Are wmpies available?

IGi<n otttili on Met o1 tn**l or on notrmtt intn. It cwecr/e 109 WM -wot. pit*** lurnah coprj

1 13. SOURCE OF DATA _______-— _____________________________

14. DATA OBTAINED BY _________—— •_______________________ D,te ________——_______
O
NJ

(NO TE: Use other side of this sheet for additional information such as log of materials penetrated, -*
analysis of the water, sketch map, sketch of special casing arrangements, etc.) S

NJ



= —— Owe. <3S "iTr Cs MEW J = P.SSV

ICATION; NC

" _a : s •

WELL RECORD

-W M F B N A T I O N A L S M E L T I N G OF NJ A^Beet t g£;wfev;iis -ECR-XTCXS s=..
Owners Well No ^^ <^________________ SURFACE ELEVATION ——;—_•—————————————————=eet

;~oort metn tei itrti/

LOCATION _ 2-17 B lock : 37 Munic ipa l i ty : ; ; CldTnar.g -Tvo.

:. DATE COMPLETED ____l°/l__y _______ DRILLER More^engn Amer ican : = rc. ______

4. DIAMETER: Top_Lli_ll incnes Bottom _U1£__ mcnes TOTAL DEPTH — : went v -three ——— =eet

5. CASING: Type _________ ________________ Diameter ____________ Incnes ; ' . . ' : Length ____l_______Feet

5. SCREEN: Tvoe __ZX£ ____ Size of Opening _JLL6 n;»m»t>r two inches ' ; ;. Length, three

twenty ___ peet ,, „
Geoio9.c Format.on Cape May .-orrr.ation

Bottom -

Tail Piece: Diameter ____ ~" ____ inches I •ngtn --- : =«et •

7. '.VELL FLOWS NATURALLY _ii2___ Saiinnt p«r minute »t --- Feet above surface

Water rises to _______ ----- _____ Feet above surface

8. RECORD OF TEST: n»» 10/7/83 ______ ; ________ Yield ̂ L££r____ Gallons per minute

Static water level before pumping *en ~-~- ________________ _ Feet below surface

Pumping level __i*_i_i ______ feet below surface after ^ • 5 ______ ^ ______ hours pumping •

Drawdown ____ 2.5 _____ peet Specific Capacity one ____ Gals, per mm. per ft. of drawdown

How pumped centrifugal test pump _________ How measured •favfe gallon pail

Observed effect on nearby wells drawdown at 2.5 ____________ • . . , ' ' • ..•;,: - •• • , , . .

PERMANENT PUMPING EQUIPMENT: ' j

TyP» centrifugal Dump _______ Mfrs. Name Fybroc Pi vis ion -Metro .. Corp. ____

Capacity ---00— G.P.M. HOW Priv.n electric motor H|P. twenty R p M 1750 _

at DeoVjof Pump>qwell N. Feet Depth of Footpiece in well . '•• ' ""'"' ' : ^: ' • feet

Depth orAir Line inv»ejl \ Feet Type of Meter on Pump mi crpiheter. Size_li_L !nches

in tisEBPmi ground water abatement AMQUNT |tfr"-i--7«M ——— Gallon, D,i,y
^ Maximum ten Gallons Daily

11. QUALITY OP WATER not tested _______________ Sanlpiy: Yes _____ No _____

Taste —————— —————— Odor ____________ Color _____ 1__ _____ __ Temp. __ ___ _• °F.

12. LOG — i — seg over please ____________________ Ar^
(Gi<rf otttitt on etc* of i***T or on ttointt ttiirt. II ntctr/c lof wu mtot.pitttt lumittt eopyj

13. SOURCE OF DATA

14. DATA OBTAINED BY _________ —— _______________________ _ p.tg ' - ? : ' --:-:'-'^ '• ' '-
o
o

. - . - . . - . . . . ' ^
(NOTE: Use other side of this sheet for additional information such as Jog of materials penetrated, _>

analysis of the water, sketch map, sketch of special casing arrangements, etc.) °
co



'•.•;i~'Cs NC _
C 5 o •

WELL =ECORD

3 W N E R .
\ * » i — ^ / ^ » - » r — . |^>*/"— T.•-ii ._ v^.«r. L a.*.-.-.-.. ~ .- .. j ADDRESS

Owner's Well No. .
iO SURFACE ELEVATION

Lo 37
r-AOortf mt»n ttf tevttl

C1 d~ar.s Tvp .______

DATS COMPLETED 10/5/S DRILLER M o r e n r e n c n A m e r i c a n Csrr .

i DIAMETER: Too_i__J-L=. incnes

5. CASING: Type ——E¥£—————————————————
pvr

6. SCREEN: TVP» rvv-———— Size of Opening

"wentv Feet

Bottom ~u'° mcnes

Diameter

Diameter two

TOTAL DEPTH.

• ' 17< ̂  Incnei

_ inches

twer.tv-t.iree .reet

twenty Pt(>,

three

Range in Deotn
1 Bottom

Tail Piece: Diameter ___z_

Geo.oo.c Format.on Caoe Mav rornation
-eet

Incnes Lengtn.

WELL FLOWS NATURALLY No

Water rises to ————————---.

Gallons per minute at

.Feet

Feet aoove surface

Feet above surface

8. RECORD OF TEST: Pate 10/7/83 Yield three Gallons per minute

-—ten -- —Static water level before pumping

Pumping level 12.5_________ feet below surface after ..1.5

Drawdown ____2.5_____ peet Specific Capacity one

Feet below surface

____^__ hours pumping

Gals, per mm. per ft. of drawdown

How pumped centrifugal test rump How measured five gallon pail

Observed effect on nearby wells _ drawdown at 2.5

9. PERMANENT PUMPING EQUIPMENT .

centrifugal pump>ype Mfrs. Name Division-Metro Corp.

Capacity --400--

at Dep^rtj of PurnpX well
surface ./V.. , . .

Depth ofAir Line in

175°G.P.M. Ho.-. Driven electric motor H.P. twenty R.P.M.

———. Feet Depth of Foot piece in well ._____HI_______—— Feet

^ Feet Type of Meter on Pump micrometer Size_5l£__lnches

10. USED FOR ground water abatement AMOUNT

11. QUALITY OF WATER

Taste ________.

not tested
( Average three

M.ximiii-i ten______

Sample: Yes ——— No

Odor Color Temp.

Gallons Daily

Gallons Daily

°F.

12. LOG see over please Are samples available?
ICift aeinit on titetc of trurt or on itpwmn mm. If metric log war mtat, pit*** tumult eoovJ

13. SOURCE OF DATA _______——______________•

14. DATA OBTAINED BY Date

(NOTE: Use other side of this sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.)

F

ooto

o
Ul



SW JERSEY - - - -

Of WATSS RHSOURCES
ifPL!CAT:C\ '.0

~ =1

.VELL RECORD CSUNTY—————

N A T I O N A L SMELTING OF NJ AnnB^ P - S K S V I L L E ? £ D R I C X T O ^ N RS .AnnB^

Well No. _J_ ___________________ SURFACE ELEVATION —————————————————————— =esi
~~r~ — ~~ — ,xloo»e mttn it* itrtn

i - , nr-A-nnN Lot : 2-17 B l o c k ; j7 M u n i c i p a l i t y : damans TVS. ___________

^ 2. DATE COMPLETED ____10/S/83 ______ D R I L L E R Moretrencr. -nencan Zcrc . ______

J 4. DIAMETER: Top 1-1/2 .ngn»« Bottom _lii°_ mchei TOTAL DEPTH — twenty-tnree ——— ?eet

-. 5. CASING: Typ> PVC _______________ ni.m.tur 1-1/2 ineh« i »ngth twenty f f f t

5. SCREEN: Type ____[£ ____ Size of Opening _^CJL6 Diameter _I!12_^_ Inches Lengin three

!

Tnn twenty ____ Feet
—————— ~ —— . Geo.o9.c Form.t.on Caoe May rotation

Bottom ~""^^ Feet

TailPieee: Diameter ____ ~~~ ____ Incnes Length ____1Z^ —————— Feet

j 7. WELL FLOWS NATURALLY No Gallons per minute at ______ —— _____ Feet aoove surface

Water rises to _______ "~~" _____ Feet above surface• *
J 8. RECORD OF TEST: p«t» 10/7/83 ________________ Yield ±lll£*___ Gallons per minute

Static water level before pumping ten - • _________ ____ ___ peet below surface

' Pumping level 12 .5 ______ feet below surface after 1 »5 ____________ hours pumping

Drawdown ____ ?.«_S ______ Fe*t Specific Capacity one ____ Gals, per min. per tt. of drawdown

j How pumped centrifugal test punrp __________ How measured five gallon pail

drawdown at 2.5on

\ 9. PERMANENT PUMPING EQUIPMENT:i
7ype centrifugal pump_______ Mfrs Name Fybroc Pi vis ion-Metro Corp.______

--4QQ— GPM How Driven eiectric_motpr H.P. twenty R.P.M. 175°
;eet Depth of Foot piece in well ___~""~_______ Feet

Depth oTAir Line inv»ej| x peet Type of Meter on Pump micrometer sire six. |neh»«

of Pump^owell \

ovAir Line inwejl x

(10. USED FOR ground water abatement AMOUNT ' **™* ^^^——— G"loni

ten Gallons Daily

"11. QUALITY OF WATER not tested_______________ Sample: Ye$ ___ No ___

j Taste————————————— Odor ____________ Color______________ Temp. _____ °F.

12. LOG———gee over please______________;____ Are$amp»«available? ________
IGivf Otnili on MC* ot */M*r or on nt~r*tt tnfft. it metric tog WM mat, pttu* lumitn COPY.)

j

J

13. SOURCE OF DATA

14. DATA OBTAINED BY ________——________________________ Oate _______——______ §
NJ

(NO TE: Use other side of this sheet for additional information such as log of materials penetrated, 5
analysis of the water, sketch map, sketch of special casing arrangements, etc.) *"



-._ -.vs. ::• --i" Ce NEW j r=S? v

-: ; E S A R T U E N 7 ::= E N V I R O N M E N T . ! . . "C"::
r : V ! S ; O N O s W67==> R E S O U R C E S

'.V5LL PEC3RD

-.VVNEP. N A T I O N A L S M E L T I N G OF SJ AOORE£S ? S N N S V I L L I ?:=.=. I C K T Q X N ?.= .

Owner's Well r»-\ X" ' *""____________-,_____ "'JRFACE E L E >
.-DO.

- L O C A T I O N Lot; 2-17 31oc<; 37____ - . icioal i ty: ?lc~ar.s T>

:AT= COMPLETED 1 0 / S ' S 3 ^ R I M B R More r r ancn A m e r i c a n Core .

D I A M E T E R : Tnn I - I / I inenet Sntrnm t»O inrhgt "^nTAl OFPTH tventv- tnreg =„„

— _ T3VP . T - 1 / " ^ *• w^nt V ^5. CASING: Type ___£_ili:_________________ Diame'sr __jL_i£_i_ lncn« Lengtn_l_lii;L__Feet

5. SCREEN: Type ___£XE____ Size of Opening_t£i§ niami.t«f two inetw Ltngth three

twentv _
Range .n Deoth { ._ r,,»^Tr pnfm.t.»« ^ape Mav ronr.ation

/ Bottom Z^--- -eet

Tail Piece: Diameter ___~~"————incnet I enntn ______Feet

7. '.V£LL .= !_CWS N A T U R A L L Y ^'o Gallons oer minute at ______~~~_____ Feet aoove lurtace

Water rises to ————————""""————— r^eet above surface

8. aECORD OF TEST: Pmte ID/7/83________________ YJ..M three____ Gallons per minute

Static water level before pumping ten _________________ peet De|OW $urface

Pumping level 12 . S______ feet below surface after 1 «5_____________ hours pumping

Drawdown ____2.5_____ peet Specific Caoactty one Gals, per mm. per h. of drawdown

HOW pumped egntrifufal test manq_________ How measured five gallon pail

Observed effect on nearby wells drawdown at 2. 5______________________________

9. PERMANENT PUMPING EQUIPMENT:

7ype centrifugal -pump_______ M f r j_ Nwne Fvbroc Division-Metro Corp.______

Capacity --400-- G.P.M. How Driven eJ_ectrjLc_motpr H.P. twenty R.P.M. 175°

at Deo^tb of Pump^o well —\^——— Feet Depth of Foot piece in well ___HI_______ Feetlefftb of Pump>ioswell
t \. >s^
>epth of ;<V|r Line in wejlDepth of"Xir Line in^v»«JI ——X Feet Type of Meter on Pump micrometer Size.i!fL_tnches

10. USED FOR ground water abatement AMOUNT «{
I Maximum _iS2____ Gallons Daily

11. QUALITY OF WATER not tested________________ Sample: Yes ___ No ___

Taste————————————— ~-Jor.————————————. Color______________.Temp._____ °F.

12. LOG———gee OV«T please—————________________ Are samples available?
IGive atnilt en tttcf el **•** or en irpfnt; • ->««t // tircinc 109 w»i mtat. pt*nu (umtttt eopyj

13. SOURCE OF DATA

. DATA OBTAINED BY ______ —— ____________________ Dlt. _______ —— ______ O

(NO TE: Use other side of this sheet for additional information such as log of materials penetrated, en
analysis of the water, sketch map, sketch of special casing arrangements, etc.! °*



-.-.._ ;WB. •;«
' * 'SO

DIVISION O* WATEP SSS
i°«".:CAT:ON' N'C

WELL RECORD
~ « -. ̂  T

~....;MPP :̂ i-,.̂ u 5MELTIS3 OF SJ ±nnacgg PENNSVILLE PEDRICKTQXS ?.= .

-wner s Well No. ________£__________________ SURFACE ELEVATION __———————————;————————Feet
lAoore ir»e*/> set tmif

Lot: 2-17 Bloc*::. 37____V.'jni ci oa 1: ty : Clc~ans Two.____________

_ :. DATE COMPLETED ______1°/I£13 _______ DRILLER More.rencr. Aneriran C=r

j 4. DIAMETER: Tnn 1-1/2 inengt Bottom -wo ingn». TOTAL DEPTH — twenty -t..ree g..t

E. CASING: TYn» pv^ _______________ Diameter __LliZI_ Inches Length twenty

6. SCREEN: Type __Z__ _____ Size of Opening i£JA Diameter two inenet Length three

f Ton twenty Feet
Range m Deotn J ,. _ r,>nina»- Pnrm^t.^ Cape May rormation

/ Bottom """^"""" Peet

Tail Piece: Diameter ___ -" ____ mcnes t.«ngth -•- ______ =eet

7. WELL FLOWS NATURALLY _l!l2___ Gallons per minute at __ ____ ZZ^. _____ ?eet aoove surface

Water rises to ________ ---_-_- _____ peet a0ove jurface

; 8. RECORD OF TEST: n«» 10/7/83 ________________ Yield i!l£££___ Gallons per minute
••

Static water level before pumping ten — _____ _____________ Feet below surface

i Pumping level 12.5 ______ feet below surface after 1 -5 ____________ hours pumping

Drawdown ———— JLJ ————— peet Specific Capacity _£H£ ____ Gals, per min. per ft. of drawdown

How pumped g'ntrifupal test Dtant) __________ How measured five gallon pail ____

Observed effect on nearby wells drawdown at 2.5

9. PERMANENT PUMPING EQUIPMENT:

Type centrifueal puanp_______ Mjrs_ Name Fybroc Division-Metro Corp.______

Capacity --400-- G.P.M. How Driven electric motor H.P. twenty R.P.M. 175°

Dep îb of Pump'io well \
rface >! \ ^N~

Depth of T^r Line in wejl ___\

Depth of Footpiece in well ___~~"_______ Feet
N. >*. ^V-^ sur

Feet Type of Meter on Pump Tnicrometer Size _Li£_lnche$

ground water abatement AMr,,,NT 1 Aver§9e :^ISS'——— Galloni°*ilv10. _____
^ Maximum ten______. Gallons Da<ly

11. QUALITY OF WATER not tested

J,
j'3-

14.

!

T»«t* Od-r

LOG sce over olease
(Girt atttitt on o»c* of $imt or on *ep»nn tntet.

SOURCE OF DATA

DATA OBTAINED BY ——

If tiicvic lot wmt mtat. pttnt

T*mn

1um,ih cooyj

r>at»

Of

tr<

oo
————— K)

——— o
Ul

WO TE: Use other side of this sheet for additional information such as toy of materials penetrated,
• analysis of the water, sketch map, sketch of special casing arrangements, etc.)
\ ' ' --._..



W E L L P E C C R D

-WNER N A T I O N A L SMELTING OF SJ ^nnspc. F E N N S V I L L E r S S R I .-:T3XN

wner s Well No. _ _ _ _ ~ _ _ _ _________________ SURFACE ELEVATION
mejr

• CCATION Lot : 2-17 Block ; 37 ____ M u n i c i p a 11 ty : Oldmans T-WD .
DATE COMPLETED ____IO/iil2 ______ DR1LLEH Morecrencn airier i.'ian Ccro. _

4. DIAMETER: Top_LlLilJL incnes Bonam _Ui£__ mcnes TOTAL DEPTH — twenrv-three =,,T

5. CASING: Tyn» PVC ________________ Diameter __lll£l_ lncn« i >nntn twenty p><tt

5. SCREEN: Type __ZXE ____ Size of Ooenmg _^j> Diameter _IiJ2___ Inches I enmh three p,,t

f Tnn twenty ____ Feet
Range ,n Deptn ^ ...7-._. Geotog.c Formai.on C*Pe Mav

/ Bottom ~~" -•:i~~~ reet

Tail Piece: Diameter ___ ~~~ ____ Inches Length

7. WELL FLOWS NATURALLY No Gallons per minute at ______ "" _____ ?eet aoove surface

Water rises to ________ ____-__- _____ peet aoove $urface

3. RECORD OF TEST: n«t» 10/7/83 ______________ __ Yii.id three ____ Gallons per minute

Static water level before pumping -"ten _________________ peet Qflow surface

Pumping level '12 .5 ______ feet below surface after 1-5 _____________ houri pumping

Drawdown ____ *•' * _____ Feet Specific Capacity one ____ Gals, per min. per ft. of drawdown

How pumped centrifugal test pump _________ How measured five gallon pail ____

Observed effect on nearby wells drawdown at 2.5 ________________ ^

PERMANENT PUMPING EQUIPMENT:

TYr. centrifugal pump _____ __ Mfrs. Name fXbroc Division-Metro Corp. ____

Capacity --400— G.P.M. How Driven ej^crric_motpr w P twenty R.P.M.

t Depth.of Pump^qwell \
urface N. N. \.

Depth of Air Line in *»«JI N

at Dep^ibi of PumpNjwell — N Feet Depth oi Footpiece in well ___ ~"" _______ . Feet

Feet Type of Meter on Pump micrometer Size

*™* ^* ——— s-ta»10. USED FOR ground water abatement AMQUNT
^ Maximum_t£Z2 _____ . Gallons Daily

11. QUALITY OF WATER not tested _______________ Sample: Yej ___ No ___

Taste ————————————— . Odor _________ ____ Color ______________ Temp. _____ °F

12. LOG ——— gee over Please ____________ _________ Are samples available? ________
IGivt eeuiu en t»ck ot tttttt or on no*rtn inttt. II titctrte log w»t miot. p*u»- fumith eooyj

13. SOURCE OF DATA

14. DATA OBTAINED BY ________ -— ________________________ 0,te _____ —— o
o
NJ

(NO T£: Use other side of this sheet for additional information such as log of materials penetrated, ^
analysis of the water, sketch map, sketch of special casing arrangements, etc.) enoo



128 "ATS OP VEW JEPSEV

^'VISION OP WATER RESC-SC3S

WELL =ECCRD

OWNER

't w»n Nn ^ ' ^ ________________ SURFACE ELEVATION

LOCATION
. tAoovf mttn get

2-17 Sloc'<r 27 ____ M-jn j cipal i rv ; Olcmans Tvp . i^

:. SATE COMPLETED 10 /S /S5 _______ DRILLER Morecrench American Core. _

i. DIAMETER: Too_LllIl incnej Rnrmm two ,nrft,. TOTAL DEPTH — tve— v-three

5. CASING: Type __±VC ________________ Diameter __iI_LiL. Incnej Length _

6. SCREEN: Type ___£X£ ____ Size o< Opening _i£L6 Diameter _Hi2^__ Inches Lenyn three

f Ton twentv Feet „ ., _ . : ;

RingeinDeoth I ' ,. r..̂ »T. s^»...M t.ape Mav rorr.ation _____________
/ Bottom "~"';'i""" Feet

Tail Piece: Diameter ___ zu: ____ inches Length •-- ______ ceet

T. WELL FLOWS NATURALLY _Ii2__ Gallons oer minute at _____ '-ZZZ. _____ =eet aoove surface

Water rises to ________ -_-_-_-- _____ Feet above surface

3. RECORD OF TEST: rut* 10/7/S3 ________________ Y;»M three ____ Gallons per minute

Static water level before pumping ten _____________ _ Feet below surface

Pumping i»u«i 12.5 ______ feet below surface after 1 -5 ____________ hours pumping
.

Drawdown ____ 2.5 _____ peet Specific Capacity _£H5 ____ Gals, per min. per ft. of drawdown

How pumped centrifugal test pump _________ How measured five gallon pail ___

Observed effect on nearby wells drawdown at 2.5 __________________________ ••: • ;l •, ____

9. PERMANENT PUMPING EQUIPMENT:

TyDe centrifugal pump _______ Mfrj> Narne Fybroc Pi vis ion -Metro Corp.

raaaeiw --400-- GPM How Driven C 1 CCtrl C TTlOtOT WP tWCTItV RPM 1750

ii
t

•

j

at
su:

10.

11.

12.

13.

14.

Deffc^ of Pump*SQ well \ Feet

face N. X. \
Deoth ofTMr Line in to l̂l , ,„.,„>»_ P«ft

USED FOR ground water abatemem

QUALITY OF WATER not tested

Tuts Orinr

inn see over Please
IGir* otttiii on Me* of ittttt or on *eo*nt* «M*L

SOURCE OF DATA ——

DATA OBTAINED BY ——

Depth o< FpotpteCT in weM I~* h F««

Type of Meter an Pump „"»! Crometer S'>f .£ ™ . lneh*f

, | Average three_ Gaiiî nt Paiiy
!_.,, —— AMOUNT 1

I Maximum ten Gti'o"! DVy

r_nlnr T»mp O(5

/' titeuie log wn mtot, pun* lumuh eopjfj

H

D»t* ._._..._ _"•"": : ' : ' i ; ^5

(NOTE: Use other side of this sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.) en



DIVISION O= W A T s =

WELL RECORD

3WNER. ADDRESS

Dwner s Well No.

LOCATION _ _

/JuJ SURFACE ELEVATION

B l o c k :
T>e*n jej tart'?

!icna r.

-I -

DATE COMPLETED _____--1/"

DIAMETER: Too__i___Lil incnes

CASING: Type —

5. SCREEN: Type —

7 g DRILLER r » r r e n c r . A m e r i c a n Csr^ .

Bottom tWO ,nrn« T.-JTAlHPPTM tver.tv-three

_________ Diameter __llL_±__ incnes i »ngtn twenty

Size of Owning I6_s.lot Diameter _lii2___ Incnes Lenntn three

Range m Deotn f
twenty

J Bottom "--•

"aii Piece: Diameter———1_L____

Feet

reet
Geologic Formation Cane May Formation

. Incnes Lengtn.

WELL FLOWS NATURALLY

Water rises to ———-----

NO Gallons per minute at

.i-eet

Feet aoove surtace

Feet aoove surface

j 8. RECORD OF TEST: Date 10/6/83

---SIX—-Static water level before pumping

Pumping level nine———————— feet below surface after _

Drawoown three_____ peet Specific Capacity.

Yield fifteen Gallons per minute,

_______ Feet below surface

___ hours pumping— -two-—-

Gals, per mm. per ft. of drawdown

HOW pumped centrifugal test pump _________ How measured five gallon pail

Observed effect on nearby wells drawdown at three feet________________________

9. PERMANENT PUMPING EQUIPMENT:

Tyr. centrifugal cump Mfrj Name ?ybroc Division-Metro Corporation

at
"lurface

Caoaaty "400"

DepTbof Pumpsin well

Depth of Air Line

G.P.M. How Driven electric motor HP -20-

Depth of Footpiece in well ___ 1Z

Fee>x Type of Meter on Pump Micrometer

R.P.M. 1750

Feet

10. USED FOR Ground Water Abatement AMOUNT

J

j

J

11. QUALITY OF WATER

Taste —————————

Not tested

Odor. Color.

SizeJLi*__lnche$

f Average seven Galloni D«ily

^ M««im.im fifteen Qalloni Daily

Sample: Yes——— No.——.

___________ Temp, • °F.

12. i or. 0-3' Fill - 3-23' Fine/Medium Sand.________ Are swnples available?
IGi<* oftfiu on MC* of *M*t or on Mptatt I/MVC. It tttctne log wnmtat. pt*n» fumah eopr.l

13. SOURCE OF DATA

14. DATA OBTAINED BY

.-set

Date

(NOTE: Use other side of this sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.)

O _o
N)

O
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o



'-'•'ELL -.ECORD

' -NATION --- : i"

SURFACE = "ION :,, , ~-tt'.
, ,Ao.fre rnetn tet itrtti

- -.--= r^DLtrrm 1 0 / 4 / 5 3 TR IM 'S ;< -'^"encr. irrif^ircan _crp.

-, |AMfT = »- Tnn ] -1/..2 inene«

= --^INjr,- Tyn. PVC

e. SCRFFN: Type , Pi£ ————

\ i '•' "
3otTpTi tWp_ menet "OT-I, P PPTH • ̂ _£2i£~~ "~ t "'T?? '- = »«t

~iam?]*r i - 1 / - Inenes' ' " ' " • • •• •• -Lenotn "wcnty :vl>t

§iz* r,« Onsn.nn 1,6 slot niam,ter two Inches " -teirtotft three F**t

r T«P twentv =„„ ; : r
Range in Depth <!

/ Bottom --

' ' rVFLL =LnVVS NATI.JRA1.1.Y , ,_"P™

Water rises to ——— "~"~~ ————

g RPPHRn HP TEST- Date ,„„.„.

Static water level before pumping

Pumpinn level ...nine

«.«,«,., B«,«».̂  cape May rormation
•-.I __ ,..,„ ... F»^ ' "' '"-—- ''-'- ••' •• : -

,,.,..„... inches Lfgth .,„,, ..~~~~ F**t ' ''

Gallons Df mini -• at ,..,,„_,„"""" r«»t aneiv* surface

r»»t annu* «uriace ' ' ' (i : '' '•

10/6/83 Yi»lrt fifteen fiallom D*r minu«

---Six — - _ pe(f, b*low iurfaee

feet below turf ace after „ „. "~~tWO"~~_,., .,.,., houri numomq

Drawdown three_____ Feet Specific Capacity ^ive___ Gals, per min. per ft. of drawdown

HOW pumped centrifugal test pump_________ How measured five gallon pail :•

Observed effect on nearby wells drawdown at three feet_________;_____ -•;i.r.,:v.;: .,• •• , : .

9. PERMANENT PUMPING EQUIPMENT: :

Type centrifugal pump______ M f r s _ Mame Fybroc Division-Metro Corporation

Capacity' --40°— G.P.M. How Driven electric motor H;p> -2Q.->>1^ :'*«'- ^i>MVr 17SO

at Demtiof Purrfpsin well J^———X^Peet Depth of Footpiece in well —-.;•..•.„. ..: ,„ .. , pMt

--:rrace Depth o>^.f Ljng .̂ v^^ "X pg^ Tvoe of Meter on PumpMicrometer liw±H_

(Average _L£V£21_1_ Gallons Daily
10. USED FOR Ground Kater Abatement_____ AMOUNT V . i M; .„,

^ M.».m..m fifteen Gaj|0ns Daily

11. QUALITY OF WATER Not tested______________ Sample: Yes ___: :N,p ___

Taste————————————— Odor ____________ Color______________ Temp. _____ °F.

12. LOG 0-5' Fill — 3-23' Fine/Medium Sand._______ Art ,,mD,ej,v,i,jbfe? ' :; -'______
IG><* o*ttut on o»c* oi tnttt or on ttpfnn t««t H titetne log wtt miat. pltftt iurnnh copy.J

13. SOURCE OF DATA _______T-_______________ i

14. DATA OBTAINED BY _______^__________ _____________ Dite

f
H

(NOTE: Use other side of this sheet for additional information such as log of materials penetrated, o
analysis of the water, sketch map. sketch of special casing arrangements, etcii °



I . V ! S! 0 N O= A i 7 : = = E $ Z _ " C £ £

SURFACE ELEVATION
ADO't "*e*n ttt

C A T E COMPLETED

SCREEN: ~vng

-ee;

Inengt Lenoin "VCntV -ff,

Size of Opening 16__slot Diameter _IiL2___ Inenej Lgnntn three

f Tnn twentv Peer ^ M - _ ^
Range tn Deoth < _. r,>otna.e Pnrmanon -ape ' tav -"O.-at 10H

/ Bottom --5- ____ =eet

~ai! Piece: ~)iam»t«f --- _____ incnes _engtn

•.-.'? i ' =' rp.vs fsi ATI JR ALLY ''0 Gallons per minute at _____ ---- ______ r«et aoowe surTaee

Water rises to -.---- ___________ peet aoove surface

' =. RECORD OF TEST: Date ____ IO/6 /S5 ____________ Yi,iri f.rteen Gallons oer minute

Static water level before oumoing ~~~slx"" ________________ Feet below surface

V- .. Pumomo level nine ________ feet below jurface after ---two--- ______ hours oumoing

Drawdown -hree ______ peet Specific Caoacitv ;ive Gals, per mm. per h. of orawoown

How pumped centrifugal test ?ump __________ How measured five gallon -oa.il __

Observed effect on nearby wells drawdown at three feet _________________________________

3. PERMANENT PUMPING EQUIPMENT:

7yDe centrifugal numo ______ M f r s_ N,me Fybroc Division-Metro Corporation ___

G.P.M. How Driven electric motor HP -20- RPM 1750

JX^*«t Depth of Footpieee in well ----_______ Feet

Depth of^Air Line inWil ——"N F«K Tvoe of Met»r on Pump Mi croroet er Size-ii*_lnche»

f Avera9e seven Gallons Daily
3. USED FOR Ground water Abatement_____ AMOUNT <

fifteen Gallons Dwly

•1. QUALITY OF WATER Not tested_______________ Sample: Y« ___ No ___

Taste————————————— Odor———————————— Color______________ Temp._____ °F.

•2. inn 0-5' Fill — 3-23' Fine/Medium Sand._______ Are samples available? ___1L____
IGivt atuiit on o» ex ot tnrtt or on t*o*ntt tntn. 11 Metric 109 wa mtot, putt* fuman coo Y.I

3. SOURCE OF DATA — _____________._________________________________ H

•4. DATA OBTAINED BY _______~___________________________ Dlte __________*_______ O————————————————— ^

(NO TE: Use other side of this, sheet for additional information such as log of materials penetrated, <y,
analysis of the water, sketch map, sketch of special casing arrangements, etc.i ^



:0^ JWP. :3S :TATS o?

;;v:siON G* AATE3 RESOURCES

WELL =ECORD

--e _ ~~~.ZM NC

:S'JNTV___^

-. .~.^... -. ____ ^..j^nESS

Owner swe l l No. ̂ _________________ SURFACE E L E V A T I O N ———— +„<>„ me.n „,,*„„————?eet

;. • •vATinM '^-; 2-17 B l o s h t 37 M u n i c i p a l i t y ; Cld-an j s ;7iwp.___________
2. DATE COMPLETED ___I£LM113_______ D R . L L E R M o r a s r a n c n i .ftr^r i = a n ' Car? .______

4. D I A M E T E R : Ton I -1/2 incnet Bottom two ;nm»« ~~OTAL DEPTH— *'-'gr." v-^r.reg-——— =e ej

5. CASING: Type ___ZY£_________________ D.ameter _il_li±__ Incnes ;-: ,! Len'otn'twenty s»,t

6. SCREEN: Type __£X£____ Size of Opening I6_^.lot Diameter _twp_^_ Incnes j, . Length'three. p»»t.

Range in Deptn I T°P~1 ~ F'" Geolog.c Formation Cape May ! Format ion________
/ Bottom ~~->~____ Feet ! ;

Tail Piece: iti«m»t»r ---_____ Inches Length____1ZI2____Feet !

". ,'. ELL FLOWS N A T U R A L L Y _2l2___ Gallon* per minute at ____ ~"~"______ Feet aobve suriace

Water rises to ___liZJir——————————— Feet aoove surface •

8. R E C O R D OF TEST: Date _____10/6/83_____________ y,.tft f i ft een Gallom per minute

Static water leve before pumping ""*'51X"""_______________ Feet below surface

Pumping level _HiH£_______ feet below surface after ---two—-______ houn pumping

Drawdown __three______ Feet Sneeifie Capacity five Qa\t. per min. per ft. of drawdown

HOW pumped centrifugal test punto_________ How mea$ured five gallon pail i:

Observed effect on nearby wells drawdown at three feet____________.;.'.::. '•.:'-. ••', :. • •.••.:-.:• • •_____

9. PERMANENT PUMPING EQUIPMENT: n i

Type centrifugal pump______ Mfrs_ N,me Fybroc Division^Metro Corporation _____r

Capacity "4°°" G.P.M. How Driven electric motor H p -SO*,. | : l i R-P M> 17?0

at Detnhof PumKjn well X. ——X^e« Depth of Foot piece in well '' ~~~~ ' ' ' '! -P**!
surrace Depth e>^jr Line jjjv«,, —^^ p^eK Type of Meter on Pump Micrometer ; SireJLli—inche*

. ,, ». , seven —— Gallom Daily
10. USED FOR Ground Water Abatement_____ AMOUNT ^

fifteen Gallons Daily

11. QUALITY OF WATER Not tested______________ Sample: Yes ___ No ___

Taste————————————— Odor ____________ Color_______________ Temp,'__!___' °F.

1 2 . L O G 0-3' -Fill — 3-23'-Fine/Medium Sand._______ A r e ,imple, .vti|,bie? • • " • • • • •
(On* oeuitt on etc* of titfn or on itMnn t»*ft. II ntctne 109 wtt mioi. pitttt iumith eooyj \ j ;:

13. SOURCE OF DATA

14. DATA OBTAINED BY _______ ̂  ___________________________ n.~ "'" '" ' ~" ' "' o——————— — ——— ————————— ___ »•». : o

, J : , ; : ! ; • : . ; . V.,. . N J
«A

(NOTE: Use other siae of this sheet for additional information such as log of materials penetrated, o
analysis of the water, sketch map, sketch of special casing arrangements* \etc,)\ i 2



G? WATS" "SSCURCSS

ADDRESS

Owner's Well No. _ _ _ _ _ __________________ SURFACE EL5VAT!ON —————————————————————— :eet
i j-

• or.ATinN 1st; 2-17 Block: 37 ____ '".uni-isa 1 i ry : rlcrans
> 'n/t/s: -._...__ Mcrst rsncr. Amei — iJ * - ___ - - ___ _ ____ ___ iJ n I LL E n —__——_____ ___ —— __— — — .

DIAMETER: Ton I - 1.'" inenet Bottom _lh£__ mcnes TOTAL DEPTH

5. CASING: Tvng • ________________ Diameter - " -1 • - inengi i gngtn "werit>' =egt

5. SCREEN: Tuog PVC ____ Size of Opening !£_! lot Diameter _Ui£____ I ncnei Length three j=eet

( TOP twenty ____ Feet—— — r-jT-jB Mav ~^— ""a*1 " nnRange in DeDtn v' ^ ^tntn^f rnrm»tinn -ouc .10. . -^ . . -w . - ___________
/ Bottom --3- ____ peet

Tail Piece: "Jiam>t»f -" ————— incnes ; Lengtn

7. '.VELL FLOWS NATURALLY Gallons oer minute at _____ 1111 ______ ?e«t aoove surface

Water rises TO ~~"~ __________ Feet aoove surface

j 8. RECORD OF TEST: Date ____ 10/6/85 ____________ Yield ̂ L Î£*ZL__ Gallons per mtnute

Static water level beiore pumping ---Six. ________________ peej De|OW surface

Pumping level nine ——————— feet betow surface after ---two--- ______ hoars pumping

Drawdown three ______ Feet Specific Capacity ^ve Gals, per min. per ft. of drawdown

I How pumped centrifugal test PUITO _______________ HOW measured five gallon pail

Observed effect on nearby welts drawdown at three feet _______________________________

9. PERMANENT PUMPING EQUIPMENT:

7ype centrifugal •pump ______ Mfrj N,me Fybroc Pi vis ion -Metro Corporation _

Capacity --400" G.PTM. How Driven £lectric_motor Hp -20- R p M. ^

t DepT^of Purrifc^n well .N ——XFeet Depth of Footpiece in well -"-_______ Feet

f*" Depth of Air Line inWell——_!^_ FeeK. Tvoe of Mtttr on Pump Mi cromet er Size JL2£_lnches

. _, ,. f Average seven Gallons Daily
10. USED FOR Ground Water Abatement_____ AMOUNT V

^ Maximum fifteen Gallons Daily

' 1 1 . QUALITY OF WATER ____Not tested_____________ Sample: Yes ___ No ___

i T«te————————————— Odor———;———————— Color______________ Temp.————— °F. .

12. LOG 0-5' Fill - 5-23' Fine/Medium Sand. ________ Are samples available?
ICif* atniu on Me* of *«*•» or on aotnn ut*n. 11 tttctric log ww nutit. pitttt furnan coorj

13. SOURCE OF DATA

•4. DATA OBTAINED BY _______ — _______________________ _ Date ________ 21 _______ §
NJ
— k

INO TE: Use other side of this sheet for additional information such as log of materials penetrated, °
analysis of the water, sketch map, sketch of special casing arrangements, etcj *»



;:v:SiON 0s WAT== RESC-RCES

'.VEL'L nECORD

Owner's Well No. _____________ : ______ SURFACE E L E V A T I O N _ —————————————————————— = eet
—— KiOOre me«n ttt itvtn

! NATION l,os.: 2-17 3 loch; 37 Munic ipa l ! ty : Cldrrans Two. ___________
M o r a c r e n c h n R t e r i s a h :srp.

( TOP twenty ____ Feet
Rinse m Deoth \ . r,.^^.. c.̂ ...̂  Cape May rornation

/ Bottom -2 .a- ____ Feet

aii Piece: niam»t»r __ ~~~ ___ Incnes Length

7. W E L L FLOWS NATURALLY N Gallons oer minute at • ______ Feet aDove suriace

Water rises to ----- ___________ peet aoove surface

8. RECORD OF TEST: Date ____ 10/6/85 ___________ Yield £ili£*H__ Gallons per minute

Static water level before pumping """S1X"" _______________ Feet below surface

Pumping level nine _______ feet below surface after ---two--- _____ hours pumping

Drawdown three ————— ceet Specific Capacity five G,IS> per mjn. per ft. of drawdown

How pumped centrifugal test QUITO _________ How measured five gallon pail ___

Observed effect on nearby wells drawdovm at three feet _________________________________

DepTtoof Puffifesin well ,X. ——X^eM Depth of Foot piece in well ___lill_______ Feet

Depth o fAir Line inWII ^^ FeeN» Type of Mgter on Pump Micrometer Size jL^L—lnches

' ... • f Average _seven____ Gallons Daily
10. USED FOR Ground Water Abatement AMOUNT 4

1 M«*i-inf- ^.ifteen Gallons Daily

11. QUALITY OF WATER Not tested______________ Sample: Yes ___ No ___

Taste————————————— Odor________,____ Color______________ Temp._____ °F.

12. LOG 0-5' Fill - 3-23' Fine/Medium Sand.________ Are samples available? _^I__... _
(Oirf otuilt en Me* o1 tnttt or on utunn tnnt. If titetne leg «VM msat, P/MM 1umah eoprJ Si

tr*
13. SOURCE OF DATA ______— _____________________________________________ H

o
14. DATA OBTAINED BY _______— _________________________ D>te ________"" O

o
iNOTE: Use other side o. -*is sheet for additional information such as log of materials penetrated, <*

analysis of the water, sketch map, sketch of special casing arrangements, etc.)

DATE COMPLETED ___LO/A^ _______ DR.LLER

D I A M E T E R : Top_L^Lli mcnes Bottom _iwo_ ,ncrie$ TOTAL CEPTH — Twenty- three

CASING: 7vp» PVC _________________ Diameter _LlL£±__ I ncnes Lgnotn twenty =,,t

S C R E E N : 7vo» PVC ____ Size of Opening 16__i lot Diameter _two____ inches Lgngtn three

9. PERMANENT PUMPING EQUIPMENT:

Type centrifugal pump ____ Mfrs. Narne rvbroc Division-Metro Corporation _

Capacity —400— G<P-Mi HOW Driven electric motor H p; -20- R-P_M. 1?SO



MT 3 = :

ISION o= VVAT= = <=HS::~=;:ES

ADDRESS
-7

Owner's Well No. __d±l__i___________________ SURFACE ELEVATION —————————————————————= eet,~co*t mttn tti itrfii

:. DATE COMPLETED IP'-/S3_______ DRILLER Vorerren=h American "crp ._______

; -:. DIAMETER: Too_L^LH incrtes Bottom _li£2_ mcnes TOTAL DEPTH—twer.tv-t.-re* ——=eet
*M . _ « • s j-|

5. CASING: Type _____.•:________________ Diameter '"1/ - inen« i >nntn twenty—=eet

"^ 5, SCREEN: Tvn> PVC____ Size o« Opening J___siOt Diameter _IiiP___ Inches i.-nyn three pMt

C Tnn twenty Feet
Range in Depth ^ ^_ Geologic Formation __

/ Bottom "--"____ Feet

Tail Piece: Diameter ____1ZZ _____ Inches Lengtn ____ """ ____ Feet

". WELL FLOWS NATURALLY _2l£—— Gallons per minute at _____LULI ______ Feet aoove surtace

Water rises to ___1Z^ZZ ___________ Feet aoove surface

•> -. RECORD OF TEST: Date ____ 10/6/S3 ____________ Yield Jl_ll££!L_ Gallons per minute
t civ* Static water level before pumping """51* _______________ Feet delpw surface

Pumping level _HiI12 ________ feet belpw surface after ---two--- ______ hours pumping

Drawdown three ____ peet Specific Capacity "ve Gals, per min. per ft of drawdown

i How pumped centrifugal test PUITO _________ How measured five gallon pail

' Observed effect on nearby wells drawdown at three feet _______________________ . ____

9. PERMANENT PUMPING EQUIPMENT:

Type centrifugal DUBIP ____ M<rs_ Name Fybroe Division-Metre Corporation

Caoac-ty --400" G.P.M. How Driven electric motor H_p_ -20- ap M> 1

DepHjof Punixi" well ^-— . —— XPeet Depth of Pootpiece in well ____11ZI _______ Peet
i* e Depth of Air Line inWII ^^ FeeYs, Tvoe of Meter on Pump Mi crometer Size

„ „ . , . , _ Average _sev£!L__ Gallons Daily
10. USED FOR Ground Water Abatement _____ AMOUNT

f
V
(̂ Maximum _±±±i£E2_ Gallons Daily

11. QUALITY OF WATER ____Not tested____________ Sample: Yes ___ No ___

Taste————————,———— Odor _____________ Color______________ Temo. _____ °P.

12. IPS 0-5' Fill - 3-23' Fine/Medium Sand._______ Are nmoles available? _II_____
IGir* atnilt on otcx of innt or on ttptnn inttt. It titcinc lot •»•* miot, ottnt luman coprJ

' 13. SOURCE OF DATA ______— ________________:________ H

14. DATA OBTAINED BY ' ________________________ Date

(NO TE: Use other side of this sheet for additional information such as loy of materials penetrated. °
analysis of the water, sketch map, sketch of special casino arrangements. etc.J ^



:~A-= ~~ N'EW J =

ELL RECORD

-.-.VNEP . .~ .~ -nU -.^.o ~ ..„ ADDRESS

-wner s Well No. __________________ SURFACE ELEVATION '——————————————————— = eet
~oo»* mtfft iet lertn

OCATION Lot : 2-17 5iocJ:; 37 M u n i c i p a l i t y : damans TVS.___________
2A7E COMPLETED ___101^113______ DRILLER Morecranch Rsiensan C = rp.______

i. DIAMETER: TOP I -1 / 2 .ncn« Bottom ____2___ incnes TOTALDEPTH—TV err v-three = ..,

5. CASING: Type ___£X£_______________ Diameter _i_j__t__ Incnes Lenntn twenty =.i.t

3. SCREEN: Tvn» PVC____ Size of Opening .!___§.lot Diameter _two___ 1 ncnes Lengtn three

!

TnP twenty_____ Feet •
Geoiogrc Form.t.on Cape May .-creation_____

Bottom ' t-*'____ Feet

"ail Piece: Diameter ___1ZI_____ Inches Length____~~"~————Feet

" .VELL FLOWS NATURALLY _!12__ Gallons per minute at _____II_LI______ Feet aoove surtace

Water rises to ~~~"__________ Feet aoove surface

S. RECORD OF TEST: Date ____10/6/83 ________ Yield .£i_t_________ Gallons per minute

Static water level before pumping -SIX _______________ ceet oeiow torface

Pumping level nlne _______ feet below surface after ---two---_____ hours pumping

Drawdown three————— ceet Specific Capacity ^lve Gals, per min. per ft. of drawdown

How pumped centrifugal test pump_________ HOW measured five gallon pail________

Observed effect on nearby wells drawdown at three feet__________________;___________________

9. PERMANENT PUMPING EQUIPMENT:

TyDe centrifugal pumo________ Mf rs. Name Fxbroc Pi vis ion-Metro Corporation

Capacity "4°°- G.P.M. How Driven electric motor H P -20- R P M- 1750

- DepTtjof Pum>4n well ^i__——^Feet Depth of Footpiece in well ___1I^I_______ Feet

Depth of Air Line inWII ——^ Fe«x Type of Meter on Pump Micrometer Sire _li£_lnches

. . . . . . . ( Average _sj_ven___ Gallons Daily
10. USED FOR Ground Water Abatement_____ AMOUNT \

|^ M-»ii-..i- fifteen a«namD-iiv

11. QUALITY OF WATER Not tested_____________ Sample: Yes ___ No___

Taste————————————— Odor_____________ Color______________ Temp._____ °F.

12. i QG 0-5' Fill - 3-23' Fine/Medium Sand.________ Are samples available? —
IGivf otitili on cue* ot $n»tt or on upinn th»n. H Metric lot »w rn»ot. pMttf turnart eopyj

13. SOURCE OF DATA

14. DATA OBTAINED BY _______ — _______________________ Dm ________ — H ,
o
o
NJ

(NOTE: Use other side of this sheet for additional information such as log of materials penetrated, _»
analysis of the water, sketch map, sketch of special casing arrangements, etc.) °



= a f—DWR-138 STATE OP NEW JERSEY _ - - T _ : _ - _ j i _ .
";SO DEPARTMENT OP ENVIRONMENTAL PWCTE s 'SRMiT SO.

^.'VISION OP WATER

WELL RECORD :SJNTV.

-" g /Owners Well No. ______jlfl__.__________________ SURFACE ELEVATION —————————————————————-es:

LOCATION lot.: 2-11 Slock; 37 Kun i =i oali ~v; Cl-nans Two. ________

-ATE COMPLETED _12_I£l£_______ DULLER Moretrensh American = sr= .______
D I A M E T E R : Too _Lli£r mcnes Sonom __lii2_ incnes TOTAL DEPTH—t^enty-tr-re?————Feet

CASING: Typ» PVC_________________ niirn.w 1-1/2 inene* i •ngtn twenty—Feet

SCREEN: Type ___X£_____ Size of Opening___2!_? n !«-•«•«• two incnet i »«~n three—p«

f Too twenty _____ Feet
^

_____ _ w
Range in Deoth ^ __?-.. r..».»Tr P^m...™ Car>e Mav .-ormation

/ Bonom ""''" ?eet

Tail Piece: Diameter __________ Inchej . i nn^n _______ Feet

*. .'.'ELL FLOWS NATURALLY -NU Gallons per minute at _____II________ Feet aoove surface

Water rises to ————ITJH_________ Feet aoove surface

3. R E C O R D OF TEST: Daw 10/9/83________________ Yield __I21JZ___- Gallons per minute

Static water level before pumping ten____________________ Feet below surface

Pumping level thirteen____ feet below surface after one___________. hours pumping

Drawdown three peet Specific Capacity 1-33 Gt\i. per min. per ft. of drawdown

HOW pumped centrifugal test pump_________ How me,JUfed five gallon pail_________

Observed effect on nearby wells drawdown at three feet.____________________________________

9. PERMANENT PUMPING EQUIPMENT:

Type centrifugal pump____ Mfrj- Name Fvbroe Division-MetPro COTP. _________

Capacity *00____ G.P.M. How Driven electric motor H.P. twentv R.. ___

Deptrxpf Pump indwell ———\ Feet Depth of Footpiece in well ____zz_______ Feei

..surface Depth of AN^ing in w«hv P-»* Type of Meter on Pump aicroineter s;» ..y-r inehM

f Average ^our——— Gallons Daily
10. USED FOR ground water abatement AMOUNT <

^ Maximum ei gnt Gallons Daily

11. QUALITY OF WATER not tested_________________ Sample: Yes ___ No___

Taste _1Z—————————— Odor_______— Color ̂ m___________ Temp.____ °F.
,, i nr see over please ., ., ,T2. LOG _——————————£__—•- ________________ Are samples available? __________

(Oirr eetttu on ote* of tnttt or on teptntt tn*et, if taetne lot IMU mtot. pUftf fumitn copyj

} 13. SOURCE OF DATA _______ ;__; ________________ •
;

- 14. DATA OBTAINED BY • ______ ̂ v _________________________ Dltf

MOTE: Useothersideof this sheet for *adition*Hnfom*tion such K loo of mtterulspenetnted.
•nttytaotthe water, sketch mto, sketch of specitl c*sing imngements. etc.)

o
o

00



-ormJWP- 138 STATE 0= M£WJERSEV

' '•'ss ;E°ARTMENT os ENVIRONMENTAL i
i OP WATER RESOURCES

WELL RECORD

r,w-n»f> well No. -^ e- *-___________________ SURFACE ELEVATION
• .4 core metn jtt'irrtn

:.' LOCATION _ 1st; 2-17 £lsc>: ; 37 ____ M u n i c i p a l i t y ; ~l:::r.an5 TVS. ____________

-. SATE COMPLETED 10/7/S5 __________ D R I L L E R M o r e t r e n c h A m e r i c a n 2-rc. ______

4. D I A M E T E R : Too__LlL__rmcftes 3onom __1__2_ mcnes TOTAL DEPTH 'twer.T'-'-r'-re* ———— =eet

5. CASING: Type _ZX£ __________________ Diameter _L__L1=___ incnes Jgnein twenty =»»?

6. SCREEN: Type _ZX£ _____ Size of Opening _______? Diameter __lil2__ Incnes Length 'hree SM,

wer.ty _____ Feet
__.. Geologic rormation Cane Mav ."Orr.aticn _

Bottom ~"--3 Feet

TailPiece: Diameter __________ Incnes Lenotn _______ Feet

~. W E L L .-LOWS NATURALLY ' Gallons Der minute at _____ II _______ Peet aoove surface

Water rises to ____ """" _________ Feet aoove surface

3. RECORD OP TEST: P«» 10/9/85 _______________ Yield _fo__r___ Gallons per minute

Static water level before pumping ten ___________________ Feet below surface

Pumping level ^"J-^EftCT ____ feet below surface after ong ___________ hours pumping

Drawdown ____ three peet , spegjfjg Capacity * -53 Gals, per min. per ft. of drawdown
HOW pumped centrifugal test PUBIC _________ Ho^ mea,ured five gallon pail

• '

Observed effect on nearby wells ____ drawdown at three feet. _____________ , ________

9. PERMANENT PUMPING EQUIPMENT:

Type centrifugal piaip _____ Mfr$_ Name Fvbroc Division-MetPro ^Corp.

Capacity —— £25 ____ G.P.M. How Driven electric motor H.P. twenty R.P.M. 1750 _

Pump in+<£\\ ———__,_._ Feet Depth of Footpiece in well ____-- ____ Feeti*<ell

(inwehs_

10. USED FOR eround water abatement AMOUNT

surface Depth of AiXJJne in wefrs^ ____ p^t Type of Meter on Pump micrometer Size j2_H_lnches

f Average ^our Gallons Daily

1 Ma-imMm el ght Gallons Daily
11. QUALITY OF WATER "°* tested ___________________ ^^ Ye$ ___ N() ___

Taste _ZZ —————————— Odor ————— __II___ Color J^Z ___________ Temp. _____ °F.

12. inn see over

IGiv* otiftn on ote* ol tnttt or en nptnn jMct // flteinc log w*t mtot. ptt»tf famish coprJ

13. SOURCE OF DATA _______--______________ •

Are samples available?

14. DATA OBTAINED BY ________ _____ _____________ . _______ Date

o
o

(NOTE: Use other side of this sheet for additional information such as toy of materials penetrated, _,
analysis of the water, sketch map, sketch of special casing arrangements, etc.) o

O">vo



138 STATE OP NEW JERSEV

, = »ARTM,ENT £= ENVIRONMENT*.*. PBCTEC'
O= WATER RESOURCES

WELL RECORD

WNER •-'•-•"C.'.'AL SVEITI'.'G -F SJ ._,-,_....

Owner's Well No. ____ -^ ^ -^ __________________ SURFACE ELEVATION
,-AOO«-» mttn ttt i

:. LOCATION _ lot: 2-17 Block: 27 ____ xun ic ioa l i tv ; Clsrnans Two. ______________

:. r ATS COMPLETED ___2_2_13 _________ 3RILLER voretrench American Ccr= . ______

4. DIAMETER: "nn -- 1 •' 2, -,.-.« Boitom __Lii2_ tncnes TOTAL DEPTH f-'er.tv-t hree ———— =eet

:. CASING: Tvng ?VC _________________ Diameter _Lli_i_L_- Incnes i »ngtn twenty — =eet

5. SCREEN: Tvoe pvc ______ Size of Opening __5_L§ Diameter __£_i_L__ Inches Length -"r,?e — Feet

f Tno twgnry _____ =eet _ ..
Range in Oeotn / _ _ ? - r..«i....- c,--,».-- ^^pe Mav

~~
_ _ _ _

/ Bonom ~~""> ___ Feet

Tail Piece: Diameter __________ Incnes Lengtn ___ 1Z _____ __reet

' '.'. ELL FLOWS NATURALLY N^ Gallons Der minute at ____ — Feet atxsve surface

'.Vater rises to ____ ~""_~ ____ ; _____ Feet a Dove surface

8. RECORD OF TEST: Pat* 10/9/85 ________________ Yield _12iiI——__ Gallons per minute

Static water level before pumping ten _____________________ Feet below surface

Pumping level thirteen ____ feet below surface after one ___________ noun pumping

Drawdown ____ ̂ "ree Peet Specific Capacity 1 • •*•* Gals, per min. per fx of drawdown

How pumped centrifugal test rump _________ How measured five eallon pail
• •

Observed effect on nearby wells ____ drawdown at three feet. ___________________ , ______

-. 9. PERMANENT PUMPING EQUIPMENT:

; TyDe centrifugal pump ________ Mfrs_ Name Fvbroc Pi vis ion -Met Pro Corp. _____

_. Capacity __i20 ____ G.P.M. How Driven _e_e_£__J_=ji__t or u P twentv RPM 1750

i Depthspf Pump inVell ___X Feet Depth of Footpiece in well ____zz_______ Feet
St ^v Xv >\_ • /surface Depth of A?K|_ine in wetK. ____ reet Typ.-of Meter on Pump micrometer Si-e_£_ZILInches

; , ( Average *our——— Gallons Daily
10. USED FOR ground water abatement AMOUNT 4

^ Maximum _£lgill___ Gallons Daily

j 11. QUALITY OF WATER not tested__________________ Sample: Ye» ___ No ___

Taste _Z_:__________ Odor________•- Cainr —-___________ Temp._____ °F.
i 1-5 i nr see over please , . . , . _ , »J 12. LOG————————————£_————;_____________________ Are samples available? _________.

ICtif* oetfiit on Ate« or tt*tt or on tttann tnttL It tttctnc 109 w« m*Ot. ami* turnah copy.)

13. SOURCE OF DATA

14. DATA OBTAINED BY ________ __; _______________________ Date ____ ~ __________ o
o
tsj

(NO TE: Use other side of this sheet for additional information such as loo of materials penetrated, o
analysis of the water, sketch map, sketch of special casino arrangements, etc.)



.SPA.HTM6NT C* ENVIRONMENTAL I
OF WATER RESOURCES

WELL RECORD

N.-.TIOSAL S M E L T I N ADDRESS

Owner s Well No. ____.lJ_:____________________ SURFACE ELEVATION —————

LOCATION Lot: 2-11 slock :._. 27____.'tun i cisa 1 i ty ; C l smans

DATE COMPLETED ^£12111 _________ DRILLER Moretrench America

DIAMETER: Ton l-l/2,nehM Bottom -wo incn« TOTAL DEPTH — rvg

5. CASING: Type __J____________________ . Diameter . - - - inenet _engtn__________reet

6. SCREEN: Type _L_£_____ Size of Opening _L____? Diameter _____£___. Incftes i »ngtn t..ree st

twenry _____ Feet .. _
__ , , r..^i«7ir fnm,,-,nin cape Mav Formation
""

Taii Piece: Diameter __________ Inches i •nyh -- _______ Feet

" '.VELL FLOWS NATURALLY 22——— Gallons oer minute at _____ II _______ Feet aoove surface

Water rises to ____ 1111 _________ Feet aoove surface

8. RECORD OF TEST: Par* 10/9/85 ________________ Yield _i21-SI___ Gallons per minute

Static water level before pumping ^en ____________________ Feet below surface

Pumping level _thi]3L£eij ____ feet below surface after one ___________ hours pumping

Drawdown ____ t"ree Feet Specific Capacity * • ̂ 3 ca|j per min. per ft. of drawdown

HOW pumped centrifugal test pump _________ How mea,ured five eallon nail
•

Observed effect on nearby wells ____ drawdown at three feet. ______________________

9. PERMANENT PUMPING EQUIPMENT:

Type centrifugal pump _______ Mfrj_ Name Fybroc Division-MetPro Corn. _______

Capacity 4°0 ____ G.P.M. How Driven electric motor H.P. twenty R.P.M. 1750

Depth of Footpiece in well - _______ Feet
at ^*v ^v >n. • fsurface Depth of AirvLine in wehs____ rtjet Typ> of Maw on Pump micrometer Size J______lnche$

, f Average "our——— Gallons Daily
10. USED FOR ground water abatement____ AMOUNT \

eight Gillons Daily

___ No___11. QUALITY OF WATER not tested _________________ Sample: Yes

Taste _1I —————————— Odor _______ — _ Color _____ ___________ Temp. _____ °F.
1 7 i n r s e e over p*^«c _ , . , _ . , »'-• LUU __——————————i.———————————————————,_______ Are samples available?

IGiot attMi on tuet of Oitet or on teptntf u>tn It titetrie lot -•» m*at. p*»t* iumafi eoprJ

13. SOURCE OF DATA _________;______________;________________________________ H __

14. DATA OBTAINED BY ________~______:__________________ Om —_________ § __
fv)

(NOTE: Use other side of this sheet for additional information such as log of materials penetrated. ^
analysis of the water, sketch map, sketch of special casing arrangements, etcj ~*



~-~-m CWR. 138. STATE-OP NEW JERSEY
Ce ENVIRONMENTAL '"CTE" J=RMI7 NO

-[VISION Or WATER RESOURCES

WELL RECORD CC-JNTY

rwN = R_________;_____________ ADDRESS———————————————————:——
Owner i Well No. ^ " ^_________;_________ SURFACE ELE

31oc>c: 37 Municical i ty ':'. Gicrrahs
' :. LOCATION _ ~"_____________________"
I

2. :: ATE COMPLETED __JJL_--JL2___________ DRILLER
* » ' "^ •—> . t M __>_~. -~> ~K -- •• .«-i l^U^^^X****"^"**!* •"

i. CiAMETER: Tnn i - ; . _ inenet OOttom - * ° inehet TOTAL DEPTH—-wc"- ^... -c—————reet

5 CASING: Type ___PVC______________ Diameter * "1; " inengt i gnotn twenty =.gt

_,._ - . - _ ^W *._ _ -5. SCREEN: Tvo> pv~ _____ Size of Opening_uLLD Diameter _iWO___ inches Lentpn >.n^ee reet

!

Tno twenty Feet
Geo.og.c Formation Cape May, roraatio.n

Bottom"-_££_".____ Feet

"Tail ?:«ce: C.ameter __1T^______ Incnes Lengtn___~_I_______reet

?. ,VELL FLOWS NATURALLY N'O Gallons per minute at ____~" ____ Feet above surface
•i .

Water rises to ____-----________ Feet above surface ;

* 8. RECORD OF TEST: r>ar« 10/8/85______________ Yield ten Gallons per minute

Static water level before pumping ----ten — —____________• Feet below surface
r Pumping level fourteen____ feet below surface after ____?•* ______ hours pumping

Drawdown ___four_____ Feet Specific Capacity 2.5 Gals, per rnin; per ft.of drawdown

! How pumped --HTTTfugal tgcr puap________ How measured five fall on nail____
1 Observed effect on nearby wells _____drawdown at four feet _ _ _ _ _ ; . _ _ _ _ _ _ _

9. PERMANENT PUMPING EQUIPMENT:
' " ' ' : ' : ' ' i i " • • • • - . ; : • . . . . •

Type cer.trifugal pimp ________ Mfrs Name Fvbroe Division - Metro Corp.

Capacity --400-- c.P.M. How Driven electric not or H.p. twenty : R.P.M. 1750
" . . . . . . . • •N v v - ,

Deptk of PumpNfl well _X,- ——— Feet Depth of Footpiece in well """ -. ______ Feet
•;rrace "s. x. >>. . .

Depth of A<r Line in>«*ll ——\ Feet Type of Meter on Pump micrometer . a?> SIX inches

j , f Average *-«'• Gallons Daily
10. USED FOR ground water abatement AMOUNT f ; l! i ;

.fifteen Gallons Daily

•J n.' QUALITY OF WATER not tested_______________ Sample: Yes-_Mi ' ^No;

J Taste—————————~——————— Qri«> __________ Calaf """______ T>mn

12. LOG———————see over please________________ Areisamoiesavailable? _
(Ciiff attfiit on O*CM of ilttn or on «cp«rtrr tfint. II *i*<rtnc 109 ••** meat. &*ta iurnitneopyj " Fi

13. SOURCE OF DATA ____________——____________________• : ! II_____!! ;1: ; „ • • - : : . . . . - ..J ; i ; : ,

14. DATA OBTAINED BY ___________ ——___________________ Date _________—— H

I

(NO TE: Use other side of this sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.)

o
NJ

o
>j
NJ



; :vtSlON 0?

vVELL RECORD

N A T I O N A L S M E L T I N G C r NJ
DWNER . ADDRESS

Owner's Well No. .

.OCATION _ _

SURFACE ELEVATION
2- BlocK: 37 M u n i c i p a l i t y :

M or e L r s n c n >7i<2 r > c a n.., . .>_ c . p .
DATE COMPLETED

4. DIAMETER: Tnn 1-1

5. CASING: Type

I Q / f e / S " DRILLER

Bottom _two

SCREEN: Typg ?VC

Ranoe in Deotn
Top.

/ Bottom

_ Size o* Opening.

twenty Feet

-23-- Feet

,nChes

Diameter

Diameter two

TDTAI

±_ Inches

inenet

twenty

Geologic Formation Caoe May formation

Tail Piece: Diameter incnes Lengtn.

WELL FLOWS NATURALLY

Water rises to _____ ---

N'Q Gallons per minute at

.-set

Feet aoove surface

peet 3DOwe Jurface

8. RECORD OF TEST: D.te 10/8/83 Yield. ten Gallons per minute

----ten—--Static water level before pumping

Pumping level fourteen_____ feet below surface after _

Drawdown four_____ Feet Specific Capacity,

How pumped rgntri fugal fpsr pump_____________

2.5
Feet below surface

______ hours pumping

Gals, per mm. per ft. of drawdown

How measured five call on 'pail

Observed effect on nearby wells drawdown at four feet

9. PERMANENT PUMPING EQUIPMENT:

Type centrifugal pump • Mfr$ Name Fybroc Division - Metro 'Corp.

Capacity --400-- Q.P.M. How Driven electric motor H.P. twenty

well _^i———— Feet Depth of Foot piece in well ""

II \ Feet Type of Meter on Pump mi crometer

R P im '1"750

Feet

10. USED FOR ground water abatement AMOUNT { Average

Size _iî _lnches

.___. Gallons Daily

11. QUALITY OF WATER

Taste ——————1T_

not tested
Maximum fifteen Gallons Daily

Sample: Yes___ No___.

Odor Color.
12. LOG see over please

IGivt Otuilt on Ace* of tfiftt or on t*o»ntt ihtti II •/•erne tog MM m»ot, pit*** furnish coprJ

13. SOURCE OF DATA ____________——_______________

Are samples available?

,-e*t

Lengrn threg —— Feet

14. DATA OBTAINED BY Date

(NOTE: Use other side of this sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.)

H_

O
NJ-'

O
•>J
U)



V«5NT O- -NV ( • n w N M C K . -„
^.'VISION Of WAT = H RESOURCES

~ wner s Well No.

_CCAT :ON _ _

_ SURFACE E L E V A T I O N
Municipal:, ty t .••a±z~A

More-.rsi
DRILLER

incnes Bottom TAL -"• * P

5. SCREEN: Type _21IL

I OD.
Ranoe in Deotn J -CT/ Bonom~_±£I_l

_ Size ot Opening

twenty Feet

_ Feet

Diameter

Diameter

incnet

; incnes

•• vLfnc:n -

Lengrn tr.ree ?e«t

oeoiogic rormation May ,?ornatibn

Tai l Piece: Diameter . Incnej Lengtn.

.VELL =LOWS NATURALLY „. NQ. Gallons cer minute at

.Feet
seet aoove surtace

,a:er rises to rest aoove surface

3. RECORD Or TEST: nat> 10/8/85 Yield. ten Gallons per minute

Static water level before pumping ———--ten — —————————

Pumping level rPUTTeen___ feet below surface after ____

Drawdown ———four_____ Feet Specific Capacity _r

2.5
Feet oelow surface

_____ hours pumping

Gait, per min, per ft. of drawdown

How pumped r-rr-H TT?gal *»cr rg How measured fiv? fallbn Pail,
'

Observed effect on nearoy »e i l s drawdown at four feet

P E R M A N E N T PUMPING EQUIPMENT:

centrifugal isunroi yoe, Mfrs. Name rvfaroc Division - Metro Cort).

capacity — U Q O — n P M

\__

HOW Driven electri; ^otor HP twenty -1-7SO

surrace

10.

Feet

FeetDepth of ><• Line in^ll ^^

USED FOR ___ground water abatement

Depth of Footptece in well

Type of Meter on Pump raieroineteT Size_!i2L_lnchet

f Average _Tia_u-___ Gallons t>aily
AMOUNT

11. QUALITY OF WATER

Taste ______zi.

not tested

Odor.

(^ Majnmum_fi^l*«IL_ Gallons Daily

Sample: Yes ___ No ___

---'•"• ' * ' Temp. " '" " -- °Fv"'

LOG see over please

13.

14.

IGirt actiiu onoteie of inert or en aotntt tnnt. It titctnc 109 >r*t mta*. pifMt* furnn* copr'J

SOURCEOFDATA ' ' — — . .

available?

DATA OBTAINED BY

INOTE: Use other side of this sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.J :

Oo
N

O
s;



138
• I/SO

STATE OP MEW JERSEY
, s?ARTMENT OF E N V I R O N M E N T A L PROTE

;;V!S!3S Or WATE= RESOURCES

WELL RECORD

OWN En ACDRrSS

Owner's Well No. '

2. LOCATION _

____________________________ SURFACE ELEVATION ————
Lot: 2-17 Sloe*: 27 M u n i c i p a l i t y : : inians

- i can337

1 D I A M E T E R : Tnn i - 1 T inenet

Type

Type

Diameter

Range in Deoiri
TOO

_ Size o< Opening - O i l

twenrv Feet

-25" Feet

Diameter two

nes Len

_ Incites Leng.

Caue Mav Formation

Tail P|»ce- D'»"n»T*' Length.

•VELL -LOWS NATURALLY

War-. • rises to —————"JLU

Gallons per minute at

Feet aoove surface

.Feet

Feet aoove surface

RECOH SOFTEST: Q"» 10/8/85 Yield.

Static water level before pumping ----ten--—_____________

Pumping level fourteen___ feet below surface after ____*"^

Drawdown four_____ Feet Specific Capacity "- '^

* en Gallons oer minute

_ Feet below surface

________ hours pumping

Gals, per min. per fi. of drawdown

How pumped r»nryi ->wmeasured fiv» gallon pail

Observed effect on nearby wells drawdown at four feet

PERMANENT PUMPING EQUIPMENT:

7yp» .centrifugal pump_______

1

1

Capacity

Ut
surr

__ Mfrs N_rne Fybroc Division - Metro Corp._________

HOW Driven electric motor H.P. twenty R.P.M. 1750

Depth of Foot piece in well ____12Z————_

Feet

ground water abatement10. USED FOR _ _________

1 11. QUALITY OF WATER not tested

Type of Meter on Pump micrometer

Average _r.

______ Feet

Size _£i_L.lnches

AMOUNT
sn______ Gallons Daily

fifteen Gallons Daily

Sample: Yes ___ No ___

J* i nr,
Odor

see over ulease
Color. Temp.

Are

.4.

:/*e aettilt on Ate* of thm or on ttptntt tnrs tfetnc 109 wtt num. pitta tumitft copyj

SOURCE OF DATA ___________——_______ ' _________ ______

DATA OBTAINED BY _____________---______________

(NO TE: Use other side of this sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.)

°F.

a1
f

0
o

o
-J
en



DIVISION OB WAT = o RESCwr>C£S

WELL RECORD

ADDRESS

Owner s Well No.

_3CATION _

SURFACE ELEVATION _
- -^ r- T _ _ . . ~ •"^ — 17 H - l o c K r «/ Mti r- i ,-• • — = • • > - • • . -1 "• — — a n c i^Wf* inttn >e* itreiMU n i c • ^ a «. — ~ j • — •* — ...a * . — . ' — • . . , . , , . .

_ ___________ ————————— L_iMere ir enc" .
DATE COMPLETED DRILLER

Bottom twoDIAMETER: TOP l - l /_ .inmi.»

CASING: Type ____ ?VC _______________

SCREEN: Type _EiIC _____ Size o< Op«mng ̂ 016

,nrn«

Diameter

-CTAL ncpTH twer.rv-three

twenrv
Range m Deotn ,

f TOP
,' ,.
/ Bonom"_££H

Feet

reet

Diameter _iWO

Geoiog.c rormat.on

: enetn twer.tv

..Mav ror

Tail Piece: Diamgtgr Incnes i gngrh

.'.YELL rLCV.'S NATURALLY

Water rises to ____ -~^~_

Gallons per minute a:

reet

=**t aoove surtace

Feet aoove suHace

3. RECORD OF TEST: Daw 10/8/85 Yield Gallons per minute

enStatic water level before pumping -

Pumping level fourteen ____ feet oelow surface after ____ ^'

DrawOown ___ four ______ Feet Specific Capacity * •*

Fee: oetow surface

hours pumping

How pumped imp

Gals, per min. per ft. of drawoown

How measured five gallon pail
'

Observed effect on nearby wells drawdown at four feet

P E R M A N E N T PUMPING EQUIPMENT:

centrifugal pumoType

Capacity — 4QQ~- c.P.M.

Mfrs Name Fybroc Division - Metro Corp.

How Driven electric motor H.P. twenty R:.P.M. I "SO
• »• - • : • • • • - . • ( . . . ;

Depth of Footpiece in well ___1II
'

10.

11.

12.

13.

14.

FOR ground water abatement

Type of Meter on Pump micrometer Size_§i2L_lnches

f Average *••"______ Gallons Daily
AMOUNT

fifteen Gallons
QUALITY OF WATER

Taste _______li,

LOG

not tested Sample: Yes

see

Odor
olease

rG/x aetfilt on Me* o/ inert or on ttotntt mm. II titane 109 WM mtat. punt lurnitft eopyJ

SOURCE OF DATA ___________——_________

Are samples available?

DATA OBTAINED BY

(NO TE: Use other side of this sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.i '

Q
O
NJ

O
•sJ



— -om UWR- 138 STATE OP NEW JERSEY -
""30 _£»ARTMENT OF ENVIRONMENTAL »«»OTEC! »£RMIT

DIVISION OP WATER RESOURCES

WELL RECORD

. _ • - j i - » « * i k ' C * ' ^ ' * ' * ~ _;"**". Z""'™'»***"*'*,,_, » ^»* i » ̂  * •-. *-• « •— » _ _ w . « . ^ — . - « - . '

2WNER________________________________ AODR£SS _———————-—-————————————

Owner's Well No. __±JI_Z___________________ SURFACE ELEVATION __———————————————_
L^: .1 Hie;.-;: 27 Municipality: 01 cnsans'^«?»-" •"••-'';

~ ~ ~ Moretrencn nrn
-ATE COMPLETED __J_Li£I£3__________ DRILLER ———————————————-

1 4. DIAMETER: Tnn 1-1/2 ,nrnx Hnrrnm tWQ ;n--,t TOTAL DEPTH t Wen t y-1 "TSg .-eet
^ 1 ' ? - _:»TI-~V ••• -Diameter __i__i_____ Inches Lengtn J____i_____!-eet

__ Size of Opening__£__> Diameter __tw°____ Inches Length three—_Feet

Range m Deotn \ ' TT^1 *"*"* r.̂ ..̂ . e,..».«, CaPe May Formation__________
/ Bottom-_££__!____ Feet ;

Tailpiece: Diameter ___H_;______inches Length _______Feet

" 7. WELL FLOWS NATURALLY _J_£L_ Gallons pur minute at ____---_______ Feet aoove surface

Water rises to _____""""________ Feet aoove surface

^ 8. RECORD OF TEST: Date 10/8/83_______________ Yield ___1_E____ Gallons per minute
* '

"" Static water level befcre pumping ----ten — --_____________ reel below surface

3 Pumping level fourteen feet below surface after ___2.5_________ nour$ pumomg

~* Drawdown four_____ Feet Specific Capacity 2.5___ Gait, per min. per ft. of drawdown

t How pumped •-•n?r$-fii-al tggt_pv.-p_________ How measured five fallon uail__________

' Observed effect on nearby wells _______<?." '»down at four feet____________________________

I 9. PERMANENT PUMPING EQUIPMENT:

; 7ype centrifugal punio_______ Mfrj Name Fybroc Division - Metro Corp.

Capacity --400— G.P.M. How Driven electric motor H.P. twentv R.P.M. 1750

Dept^of Pum^xj well __\,.____ Feet Depth of FootDiece in well ——_______ Feet

Feet Type of Meter on Pump micrometer Size_£____lnches

. . ( Average •>•»-_____ Gallons Daily
ground water abatement AMOUNT <

(^ M.ificriuf- fifteen Gallons Daily \

j 11. QUALITY OF WATER not tested_________________ Sample: Y« ___ No ___

Odor ~~ ____. Color.____""'" ______ Temp.

Depth of A<r Line in Melt

_] 12. LOG _______see over please
IGi<* Ofailt on MC* of utttt or on itptrmn MMt H titane lot wit mtet, pw«t iumith coprJ

13. SOURCE OF DATA ' ______— -________ '______________ __________•—————————————————————————————————,————————————————— ^ ^p .

14. DATA OBTAINED BY ____________ ——___________________ Dat, _________—— S

o
(NO TE: Use other side of this sheet for additional information such as log of materials penetrated, -J

analysis of the water, sketch map, sketch of special casing arrangements, etcJ



;-rm CWB- US "ATE OP NEW j£3S£>
M S M T ~ s E N V I R O N
r : v i S l O N C* AATE

Owner s Well No. - ^ ' ^ ____________ SURFACE ELEVATION
2-17 5ioc>:: 27 M u n i c i p a l i t y : 3 ;r

' ' , _: " y.crs zrenc~ .-..Tier i ca n .. >_crc . .
A7E COMPLETED __12Iim ___________ DR ILLER ; _______ ————————— 1— ————————— _

DIAMETER: ~no 1-1 •'- inengi oottom t'*'Q mpngt TOTAL DEPTH

5. CASING: Type ____5VC________________ Diameter - ' - • • ' - .lenes Lengin.

£. SCREEN: Tvoe -VC _____ Size of Ooenmg ^JULfi Diameter __li£2____ Incnet i >ngrn tr.ree —— =ee:

!

T n n twenrv Feet - ' • • • , - . .
Geologic Format.on Caoe Mav roraation

Bottom ~_±£l_I ____ Feet • .' - . ,. '•

Tail Piece: Diameter __^LI ______ Inches Lengtn

T. WELL FLOWS NATURALLY __liD__ Gallons oer minute at _____HZ_ ____ Feet aoove mriaee

Water rises to ____ ----- ________ reet aoowe jurtaci

B. RECORD OF TEST: nJT» 10/8/83 _____________ _ Yield __lf!l___ Gallons per-mmute

Static water level before pumping ----ten-- — ______________ Feet oetow surface

p,,mpi»>j i.u.i rourteen feet below suHace after *•$ _________ hours pumping

Drawdown four _____ Feet Specific Capacity _JLi_ ___ Gall. Per min. per ft. o< drawdown

How pumped --Tir-i fuoal t°cr r^mp ____ . _____ ,_ How measured five gallon pail
• . • • : • • • : ',„;.• . . . , , , i , j ^ , .

Observed effect on nearby wells ______ drawdown at four feet _______ .'.

9. PERMANENT PUMPING EQUIPMENT: ; :

Type centrifugal pump________ Mfrj Name Fybroc Division - Metro Corp.

Capacity --4QQ-- G.P.M. How Driven electric notor H.P. tventv R.P.M.

Depth; of Footpiece in well ~"~_______ Feet

Type of Meter on Pump micrometer Sire_li*_lnches

, , ( Average ?»*_____ GaHons Daily10. USED FOR ground water abatement AMOUNT V M M : .
j^ Maximum' 'fifteen :; Gallons D»ly

11. QUALITY OF WATER not tested____________i___ Sample: Yes ___. No ___

Taste——————__————— Odor———iz______ Color____—— - •••• Temp. _____ °F.

12. LOG ——————— see over please Are sampiei av«il»bl*?
IGirt oti»m on act ot tfiett or on nmrttt tntet. It eitctnc lof **ii rruot. pttut (urnittt eoprJ

' :

13. SOURCE OF DATA —— ..;
.

14. DATA OBTAINED BY __________ • __________ . Qate

O

(NO TS: t/ie other side of this sheet for additional information such «j, log of materials penetrated. °°
analysis of the water, sketch mao. sketch of special casing arrangements, etc.)



•n DWB- 138 STATE OP . . JERSEY
EPARTMENT OP ENVIRONMENTAL PROTE

DIVISION O= WATER RESOURCES

3ERM!T HZ. - - - .

WELL RECORD

~ r A ~ I 2 N ' A L SMELT T.SC

COUN

? E :; s s v : L L £ ? ED ~. i CK T c
WNS a ADDRESS

Owner •$ Well No. /y/ SURFACE ELEVATION reel
- 5lcc<: 37 Munic ipa l i ty : olc:r,ans'*?WW «•»*•»''•

____________ , ———— _ —— , —— 5^5^ _MoreLrer.cn American w,w.-.
DATS COMPLETED ""=,/?- DRILLER

DIAMETER: "no -- - - inenet

CASING: ""«- °vr

Bottom .li_2

yp-

SCREEN: Type _£__C

Range m O e o t n /
/

Sire of Opening _J216

twenrv Feet

mcnes TOTAL DEPTH : twenty -r

Diameter _llI/L_ Inches

Diameter _lii2___ Inche*

=eet

Length^ wentv reet

~

Lengtft three

*. .May Fonaation

TailPiece: Diameter Inches i >ngrtn

WELL rLOWS NATURALLY V'Q

Water rises to _____ ~"~~"

Gallons oer minute at

reet aoove surface .

RECORD OF TEST: nar» 10/8/83 Yield

reet

reet aoove surface

_ Gallons per minute

----ten-- —Static water level before pumping

Pumping level fourteen ___ feet below surface after

Drawdown ___fDiU! ______ Feet Specific Capacity

Feet Beiow surface

hours pumping

Gals, per min. per ft. of drawdown

How pumped r«nfrr fneral r*st um How measured five gallon oail

Observed effect on nearby wells drawdown at four feet

PERMANENT PUMPING EQUIPMENT:

centrifugal pumoyp>

urrace

Capacity --,QP— Q.P.M.

Dept«».of PumpNn well V.____ Feet

\, Feet

Mfrs Name Fybroc Division - Metro Gorpi. \ •, , ..

HOW Driven electric motor H.P. twenty R.P.MI _iZ§2

Depth of Footpiece in well __I1I___ ______ Feet >

Depth of A<r Line in »«ell ___;

USED FOR ground water abatement

Type of Meter on Pump micrometer
t

Average _l__t

Siim SIX InehM i,

___ Gallons Daily
AMOUNT

not tested

•2.

13.

14.

QUALITY OF WATER

Taste —————— ̂ j:

LOG ______ see over please
Odor Color

fifteen Gallons Daily

Sample: Yes ___ No ———

——_______ Temp. __——___ °f.

Are samples available?
ICive act.ni on a»c« el ttittt or on actintt tntn 11 titetrie lot NW< miat. pitmu fumun copyj

SOURCE OF DATA ___________——

DATA.OBTAINEDBY

(NOTE: Use other side of this sheet for additional information such *» log of materials penetrated,
' water, sketch map, sketch of special casing arrangements, etc.)

o

o
-j



r~ATc 3= NEW JERSEV
_£?ARTV.£NT 0? EMVIHONMESTAL =°C''

DIVISION c= WATER RESOURCE;

WELL RECORD

: ;AT:CN*AL S M E L T I N G cr sj P E N N SEVILLE ?--.-..-.-.. -•
__________________________ -ADDRESS ————————__-————.———;———

, x ? ' • ' • • ' " ! ' . • " : ' . ' • - • • . . . . •
• s w e l l No. __r±_L__-:__________:______ SURFACE ELEVATION - ' •____________rset

Let: 2-17 SiccK: 37 M u n i c i p a l i t y : :ci!s~4n;s"-?'rtrte*«-'e»*1*w

_CCATION _ ___________________________________ ______; ; : ' : - ^ '————————,_____________Mcretrs incn Amerissn _cr p .
r ATE COMPLETED __1£I£_L_____________ DRILLER ____________i——i_i——__—————————————————

- D I A M E T E R : ToD_li_L12_ incnes Bonom ~'*'Q .ncnet TOTAL DEPTH — "vsrf- - . r.rgg ____ =...

5. CASING: Type ___ PVC _______________ Diameter - " • * • ' - ine"gt : • °n?tn -we'n'::v =?gi

-• n.^. PM^...M :Caoe Mav rotation

5. SCREEN: Type _E_iC______ Size of Opening _£L1_ Diameter ___wo____ Itvcnes Length_ti_____L___.=eet

( Too twenty Feet

Bottom ~_f___L_____ Feet

"ail Piece: Diameter _______•______ Inches I engrn _______Feet

~. .'.'ELL FLOWS NATURALLY __XQ___ Gallons per minute at ____---________ Feet aoove surface

Water rises to _____-----________ peet aoove surface

S. RECORD OF TEST: Pat* 10/8/83______________ yield ________!____ Gallons per minute

Static water level before pumping —--ten — —_____________ Feet oelow surface

p..>-pî ,j i-w-i fourteen——— feet below surface after ___^'3_____r——— noun:pumoing

Drawdown ___fQUZ_____ Feet Specific Capacity _________ Gals, per min. per ft. of drawdown

How pumped r»nTr-» f ruga l r»cr ^T-IT»__________ How measured, fi\re gallon Pail

Observed effect on nearby wells ______drawdown at four feet_____________ .

9 . PERMANENT PUMPING EQUIPMENT: - . . ; . ;

TyDe centrifugal pump_________ Mf r j_ Name Fybroc Division -.Metro Corp.

fapariTY --4QQ-- Q.P.M. How Driven electric motor H.P. twenty . v R.P.M. _

Depth of Footpiece in well ,;_____..Feet

Type of Meter on Pump mi crotntfteT Size_li5—Inches

, . f Average _££D_____ Gallons Daily
10. nspnPriR ground water abatement AMOUNT •) i ^ , »;••<•>••

{ Maximum _fLfl=±!l_ Gallons Daily

11. QUALITY OF WATER not tested________________ Sample! Y;ei iL___ jNa___

Taste——————ZT————— Odor _______ Color____—— " . - • Temp. _____ °F.

12. LOG———————see over please ___________ Are sample*.
IGxtt otttiit on MC. at intet or on teo.nn HIM. // tMetnc 109 *an m,at. pttttt furnitn copti)l;[

13. SOURCE OF DATA ____________——_________•• _______________

14. DATA OBTAINED BY _____________ ——___________________ Daw

(NOTE: Use other side of this sheet for additional infonnation such as log pi materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangement!, etc.)

O
OD



-^eom, U>WR. :ZB STATE OF NEW JERSEY
"!''so .TSPARTMENT OF ENVIRONMENTAL P^CTSC', • »5aMl'sr

:;VIS!ON OF'WATER RESOURCES

WELL RECORD :CUNT-

CWNcR___________________________ ADDRESS

r't Well No. - ____________ ; ______ SURFACE ELEVATION
l3-: 2-17 31cc<: 37 Municicaiity : Gl

LOCATION _ _______ ; __________ ;; __________ ________ ________ ,More-r encn A m e r i c a n
3ATE COMPLETED __L2Z£I£_ __________ DRILLER ____________ _;1

1

T

!l

4. DIAMETER: Too-LiL12_ incnej Bottom .Ij£2__ incnes TOTAI n = PTH twer.t>-tr.ree_____peet

5. CASING: Type ___PVC_______________ Diameter _^_lLL±_ Incnes i »ngtn twenty—peet

6. SCREEN: Type _EY£_____. Size of Opening _JLL6 Diameter _iwo___ incnes Lengtn three——Feet

!

TQP twenty Feet ' . -
r..̂ .. e-.m_,:M Cape May rotation____________

Bottom" "_i£LI____ Feet

Tail Piece: Diameter _JH_______ Incnes . Lengrii _______reet

7. .'.'ELL FLOWS NATURALLY NO Gallons per minute at ____---________ Feet above surface

Water rises to _______"~"~"________ Feet above surface

S. RECORD OF TEST: PaT» 10/8/83___________________ Yield __1£2___ Gallons per minute

Static water level before pumping —--ten----______________ Feet below surface

Pumping level fourteen___ feet oe|OWSUrface after ____^'a_________ hours pumping

Drawdown ___four_____ Feet Specific Capacity ^ -5 Gals, per min. per ft. of drawdown

How pumped r»-T—• -f^-al r»cT ^rnnp__________ How measured f^ye fallen pail___________
•

Observed effect on nearby wells ______drawdown at four fe-t ____________________________

9. PERMANENT PUMPING EQUIPMENT:

TyDe centrifugal tiump_____________ Mfrs Name Fybroc Division - Metro Corp.________

Caoacity ———--4QQ-- c.P.M. How Driven electri: motor H.P. twenty R.P.M. .

' PumpS(j well __\.———— Feet Depth of Footpiece in well ___JHI________ Feet

Feet Type of Meter on Pump mi erometer Size_jLJjL_lnche$

10. USED FOR ground water abatement AMOUNT J Avera9e -Z£O———— » OIU •'v
I ^ Maximum fifteen Gallons Daily

i 11. QUALITY OF WATER not tested________________ Sample: Yes ___ No ___

j T»«e——————~————— Odor———rz——————— Color____12;____—. Temp.————— °F.

1 12. LOG———————see over please________________ Aresamp.e,
(Giv* ettttit on MCA ol *nw or on tfptrjr* tAMI If •t^evtc 109 w*t m*d*. ptm* furniin cooyj 2q

? 13. SOURCE OF DATA .___________—— ____. • '____________________________ H

14. DATA OBTAINED BY _______;______— -________.___________ Daw __________-— §

! W
-~*

• (NOTE: Use other side of this sheet for additional information such as log of materials penetrated, §
analysis of the water, sketch map, sketch of special casing arrangements, etc.) -*



'Z3 --AT= Oc MEW J

vVELL =£CC3D

2WNEn_____________________________________ AOCFlESS .————_————————————————————————————

-wner s Well No. ___Z____I________________ SURFACE ELEVATION
Loc: 2-17 Bloc*: 27 Mur. icipai ipy: ZLc.-&ns"*^vtn"n "•"""

2. -CCATION _ "' ______;_________________________^ ——.——._^ . _-„———=•=-=——

:. CATE COMPLETED __12I£-iU:___________ DRILLER ———————————————————————————————

- DIAMETER: Tnn ' - 1 "1 :ncng< Bottom tWQ menet "3TALCEPTH—~'"-~'*- ' -~reg_____.reet

£. CASING: Type ___?V'C______________ Diameter __iHijL__ Incnes Lgngtn twentv =gel

5. SCREEN: Type _£!£______ Size o» Opening __21_ Diameter _iwo___ incnes Lengtn three——Feet

f Tn- twenty Feet
Range in Death ^ __ Geologic Formation -ape Mav . S>...ar^.w.

/ Rnrtnm "--" _____ Feet

~aii Piece: ~ijm»t»f ~~~ ______ incnes • »"ntn _______ "eet

". .VELL FLCWS NATURALLY *'Q Gallons ser minute at ____ "~ ________ Feet aoove suriace

Water rises to _____ "~~" ________ Feet a Dove surface

3. RECORD OF TEST: n»t» 10/87 85 ______ : ________ Yield _____!2_____ Gallons per minute

Static water level before pumping ----ten — — _____________ Feet oeiow surface

Pumping level fourteen <eet below surface after ____ LJ __________ hours pumping

Drawdown four _____ Feet Specific Capacity - -S ___ Gals, per min. per ft. of drawdown

How pumped r-Ti-r-'l'f^-a] -ge- ^.rr>.p __________ How measured five fallen pail
•

Observed effect on nearoy wells ______ drawdown at four feet ________________________________

9. PERMANENT PUMPING EQUIPMENT:

Tvoe centrifugal pump________ M f r s_ Name "vbroc Division - Metro Corp.

Capacity —400— G.P.M. How Driven electric TMtor H.P. twentv R.P.M. -"50

si Deptt*of PumpSn well X ___ Feet Depth of Footpiece in well """_______ Feet
surface X. Xv x.

Depth of AxrLine in »*ell \ P»»t Type of Meter on Pump micrometer Size_§i_?_lnche$

, , ( Average »--i_____ Gallons Daily
10. USED FOR ground water abatement AMOUNT 1

fi f teen Gallons Daily

11. QUALITY OF WATER not tested________________ Sample: Y«___ No,

Taste———,——_z————— Odor ________ Color____1ZI_______ Temp.

12. LOG -_____see over please___________________ Are samples available?
(Girt ataia on MC« of tnttt or on ttptntt tnttj. II titans 109 •»« mtae. pitta tuman eopyj

13. SOURCE OF DATA ____________——_______ ____

14. DATA OBTAINED BY _____________--- ___________________ D,te __________——_____O
NJ
—k

(NOTE: Use other sideof-this sheet for additional information such as log of materials penetrated. o
analysis of the water, sketch map, sketch of special casing arrangements, etc.) M



138 STATE OP MEW.'ERSEV

_IVISION OP WATiR RESOURCES
_p» i • ~ AT C"

__________________________ ADDRESS _____—_—————————————-———————

Owner's Well No. -^^ ' ~^________________ SURFACE ELEVATION ——————————————————————-eet
Lot: 2-17 Siosic: 27 Munic ipa l i ty : Cld^r.S'-^^r-/"""'"1 : LOCATION _ _______;_________________________...————————————————' M o r e t r e n c n .-.msr i car. ^cr- .

:. DATE COMPLETED __1£LZ£1U_________i—— DRILLER

"] -. D I A M E T E R : To3-L^Ll__ mcnes Botiom ^iJ£__ mcnw TOTAL DEPTH tver.tv-t.-.ree————:eet

' 5. CASING: Type ___E1_C_______________ Diameter __Llil2__ incnes Lsng:n_lil£ILH_reet

~1 s. S C R E E N : Type _£YC______ Size of Opening___H6 Diameter _1H£___ Inches Lengin three f r t r
1 f Ton twenty Feet

Range in Deoth 1 _. r..̂ .̂. c—.,.^- Cape N.ay .-oration__________
/ BonoirT'_i£lI____ Feet

Taii Piece: Diameter __IJL1—————incnes i en—>h _______reel

~. '.'.'ELL FLOWS NATURALLY __il2__ Gallons per minute at ____izi________ =eet aoove surface

' Water rises to ____-_-__--________ peel aoove $urface

« S. RECORD OF TEST: r>at» 10/S/S3_______________ Yield __l£IL___ Gallons per minute

—' Static water level before pumping ----ten— —_____________ Feet below surface

. Pumping level fourteen feet below surface after ____lir_________ hours pumping

— Drawdown -SUT_____ Feet Specific Capacity - -5____ Gals, per mm. per ft. of drawdown

, How pumped -»ny— -Moal «-c» py.r!p____._____ How measured rive gallon pail
[ •
I Observed effect on nearby w'ells ______drawdown at four feet_______________________

, 9. PERMANENT PUMPING EQUIPMENT:
i1 - •UUTD Mir. M,_. Fvbroc Division - Metro Corp.Type cenuy-rugai sump__________ Mfrs_

Capacity — -300— G.P.M. How Driven electric aotor H.P. twenty R.P.M. l7^
\ V v

I at Deptt^of PumpNp well \ ___ Feet Depth of Footpiece in well """_______. Feet
surface >v >v >s.

^ Depth of Air Line in »«sll \ Feet Type of Meter on Pump nucrometer_ Size _li2L-lnchet

, . ( Average r*^_____ Gallons Daily10. USED FOR ground water abatement AMOUNT V
^ Maximum fifteen Gallons Daily

11. QUALITY OF WATER not tested________________ Sample: Yes ___ No ___

Taste——————zz.————— Odor———zz________ Color____ill_______ Temp._____ °F.

. LOG _______see over please Are samples available?
ICirt atttut on onet of tntet of on motntf tnttt. It timnc 109 wtz mtot. pttttt tuman eopyj

; 13. SOURCE OF DATA ____________——_________-_________________________________2
f ' ~"———————————————'————————————————————————————————————————IT1

J 14. DATA OBTAINED BY _____________——___________________ DaTe _________—— H

O

J I NO TE: Use other side of this sheet for additional information such as log of materials penetrated. -*
analysis of the water, sketch mao. sketch of soecial casing arrangements, etc.) ~



DIVISION OP WATER RESOURCES

~ wner s Wel l No. . SURFACE ELEVATION
Munic ipa l i t y ;

r A*£ COMPLETES i n / A / s •:

ClAMETE?.: ~--in - -

CASING: Tvoe

SCREEN: 7VP» PVC

. incnes

_____ DRILLER __

Bottom t'«'C incnes

uiameter

Range m Deotn

Size of Opening ., J ? {

Feet

BarrorrT" -•?"_____ reel

Diameter two

Geologic Formation

"CTAL CEPTH

• ir.enej

_^ Incnes

i.snctn_iJ

Length ^1

Mav Formation

=eet

Tail Piece: Diameter. . Incnes Lengtn.

'.'.'ELL FLOWS NATURALLY

>Vater rises to _____---

Gallons oer minute at .

.reet ' !

=eet aoove surface

reet aoove sunace

S. RECORD OF TEST: rv». 10/8/S5 Yield. ten Gallons oer minute

Static water level before pumping

Pumping ievei fourteen feet below surface after 2.S
Feet below surface

_____ hours pumping

Drawdown TOUT reet Specific Capacity Qalj per min per ^ Of drawdown

How pumped ? g a 1 How measured rive gallon nail.

Observed effect on nearby wells drawdown at four feet

PERMANENT PUMPING EQUIPMENT:

Tyn, centrifugal

.asacity —-00-- G.P.M.

__ Mfri Name Fybroc Division - Metro Corp. :

HOW Driven electric ^otor H.P. twenty • • R.P.M. *750

Deptn of Footpiece in well Feet

Type of Meter on Pump mi crometer

10. USED FOR

11.

ground water abatement AMOUNT
Average •*•«•

Size _§2JL_lnches

___ Gallons Daily

QUALITY OF WATER

Taste ______ii

LOG1______

not tested

Odor.
see over olease

Color.

Maximum _fif_L£rIL_ Gallons Daily

Sample: Yes ___ No ___
: ' i: • !' ' :

——Zl±——11]————' Temp.'

Are samples available?
(Gi<* aettiit en Me* oi then or en teptntr «AML /' Hfeme leg MU miat, P«MM turnitneepyj

SOURCE OF DATA ____________——

DATA OBTAINED BY Dare

tNOTS: Use other side of This sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.)

oo
NJ



"Tl^ STATE CF NEW JESSEY33 _ = PASTMENT OF SNviflONMgNTA^ son-
DIVISION OF WATE3 fi£3OUfiC2S

WELL RECORD

ADD Regs

Well No. rs*Z ~r___________•__________ SURFACE ELEVATION _____________________-setA Dorr man it* it-nil

-DCATION lot: 2-17 3 1.' ' .< ; 27____Xunicioali ty ; rlsr-ans Twe ._____________

DATE CCMPLETSO-___12£Zil3_________ DRILLER Moretrancr. .-..T.eri=ar. : = rs._________

DIAMETER: Too—• " 1; -menes 3onom two jnrnM -.-ITAI ~=?Ti-i Twer.t'-'-three_____=eet

CASING: Type ?VC—————————————————————— Diarngter 1-1/2 mr-M !.en?tn tv/er.tv =»>t

SCREEN: Type—-J^£_________ Size of Opening __2i§ Diameter __1!1P___ Incnes Lengtn three cMf

f Too twenty____ Feet
Range m Deorn ^ _ _ 7 - _ _ ^>ntng.r PormaT.on Cane Mav Formation

/ 3onom ~~"°~"___ reet

"ail Piece: Diameter ___________ Incnes Length _______reet
vro

~. .'.'ELL rLCWS NATURALLY • Gallons per minute at _____11_______ =eet aoove surface

Water rises to ____HHI_________ reet aoove surface

E. RECORD OF TEST: Date 10/9/85________________ Yii.id four Gallons oer minute

Static water level before pumping -gn_______________;___ Feet below surface

Pumping level thirteen———— feet below surface after one___________ hourj pumping

Drawdown ————t"ree——— Feet Specific Capacity * • ̂  Gal$- per mjn. per ft. of drawdown

Hnu»0umo>H centrifugal test rump_________ H«wm.«..r>ri five gallon nail
• •

Observed effect on nearby wells ____drawdown at three feet._____________________

9. PERMANENT PUMPING EQUIPMENT:

Type centrifugal pump________ Mfn Name Fybroc Pi vis ion-Met Pro Cora.

Capacity JQO____ G.P.M. How Driven electric motor H.P. twentv R.P.M.

Pump inVell ———N___ Feet Depth of Footpiece in well_
N.

^rface Depth of A?K|.ine in weiN,___ rejet TVP» nf M»t»r o« Pumn tni cromet er Size____H_lnch«

. . . f Average four——— Gallons Daily
•0. USED FOR ground water abatement____ AMOUNT •(

|̂  Maximum eight Gallons Daily

H. QUALITY OF WATER not tested_______________ Sample: Ye$ ___ No ___

Taste—II——————————_ Odor ________"* Caiar —- ________. Temp.————. °F.
12. LOG see over please,___________________ Afe Mmo(ej ava.,ab|e, ________

(Girt atttilt on cue* of ttfft or on ttotrtn */i*«t /' tlfetm log «vw miat. pitiir fumati copy.)

13. SOURCE OF DATA _______II______________.. ___________________________p
H

14. DATA OBTAINED BY _________:_______________________ • Date ____II________
o
o
to

/WO r£; (/M orrter side of this sheet for additional information such as log of materials penetrated. ->
analysis of the water, sketch map, sketch of special casing arrangements, etc.} oo

tn



: ;viSiOS Cs v*

_; ,v r; c r.

Owners Well No. -/VJ <O____________________ SURFACE ELEVATION

.3CA7ION 1st; "-17 =l~c<: 27 . • tunisisal i rv; r lsr^ns TVS.

. AT= COMPLETED __!2/I-!3 __________ DR.LLER

C l A M E T E R : Too_ill_lrincnes 5 ortom __I!i2_ incnej -nTA! r,=?TH •ver.rv-r'-r«* ____ =eet

E. CASING: Tyne ___________________ Oiameter

5. S C R E E N : Type __lY£ _____ Size of Ooening_^21§ Diameter two inenei Lgngtn tnree — ?e

Tnn ^
^» , — 3T1^ ^ 3V " ^ 3 * •» o«

?_ ueoiogic rormation ^a-yc . .a> . .....u.. -^..i
Bonom ~~" J '~~ ___ reel

Taii Piece: Diameter __________ Incnej length ______ Feet
vin

v.'ELL FLOWS NATURALLY ' uallons per minute at _ ____________ reel aoove surface

Water rises to ____ ~~"~ _________ reet aoove surface

RECORD OF TEST: r>at» 10/9/S3 ________________ Yield _f£l±I__^ Gallonj per minute

Static water level before pumping ^en __________ ; __________ Feet below surface

Pumping level *hJTTeen ____ feet below surface after PTig ___________ hours pumping

Drawoown three peet Sneeifie gaoaeiry 1 » ^S Gils, per min. per ft. Of drawOOwn

How pumped centrifugal test pump _________ How meKured five gallon pail
•

Observed effect on nearby wells ____ drawdown at three feet. _______ .

9. PERMANENT PUMPING EQUIPMENT:

Type ,

40° G.P.M. How Driven electric notor H.P. twenty R.P.M.

centrifugal pump________ Mfrj> Name rybroc Division-MetPro Corp.

pf Pump inWll ————1^_ Fee: Depth of Pootpiece in well _____zz_______ FeetXv N!of AiKLine in wetN_ Type of Meter on Pump micrometer Size _s2_LU riches

, ( Average four Gallons Daily
10. USED FOR ground water abatement____ AMOUNT V

(^ M.».m..m eight Gallons Daily

11. QUALITY OF WATER not tMted_________________ Sampte: Yes ___ No ___

Taste _H—————————_ Odor________— Color ——___________ Temp._____ °F.

12. LOG————see over ^.c«c_____________________ Are samot« available?
IS,rt of if lit on Met of tntrt or on ttMnn tnttt If metric too »«» mtor. pun* tumult copy.)

3. SOURCE OF DATA _______— ____________;______________________________ «
H

4. DATA OBTAINED BY ________~_________________________ 0«e _____II_________
o
N>

(NO Te: Use other side of this sheet for additional information such as log of materials penetrated. -*
analysis of the water, sketch map. sketch of special easing arrangements, etc.) oo

CTl



;TAT£ Z? NEW JERSEY
DEPARTMENT 3P ENVIRONMENTAL PACTS'

DIVISION Or WATER RSSC'JRCES

•.VELL RECORD

Owner's VVel l No. ____r_:±_l________________ SURFACE E L E V A T I O N ———————————————————• -o** mttn ttt ie*tn
Lot:: 2-17 3lo=.<: 27 t t un i c i_a l i •: Clsrar :vo._______! :. LOCATION _

; :. DATE COMPLETED __12/7/S3_________ nan i Pa More t r en = h Am-, l ean C = rr.______

-I 4. D I A M E T E R : ToD__Lli '"mcnes Borrom __Ui2_ incnes TOTAL DEPTH rver tv- rhre-————=eet
1 =. CASING: Type _L_Y£____________________ Diameter 1-1/2 _ incfiei ! t-ngtn twentv = »,t

—1 6. SCREEN: Ty«» "VC Size Of Opening _l£I_> Diameter tWO Inches I •ngth thr*. -y.t

!

TOB twgntv Feet _
_ _ 2 . _ r.^.^i. c-m...M Cape Mav Formation

Bottom ~" Feet

Tailpiece: Diameter___________Incnes Length __ZZ_______Feet

~. '.VELL FLOWS NATURALLY 2-2——— Gallons oer minute at _____— ______ Feet aoove surface

i Water rises to _____~_L~_I_________ Feet aoove surface

., a. R E C O R D OF TEST: Pat* 10/9/85________________ Yield _f2HI__— Ga..ons per minute

__ Static water level before pumping ten___________________ Feet below surface

Pumping level thirteen____ feet below surface after sne___________ hours pumping

_j Drawdown three Feet Specific Capacity ^- $5 Ga\t. per min. per ft. of drawdown

How pumped centrifugal test PUTTO_________ How measured five gallon pail
I Observed effect on nearby wells drawdown at three feet.___________________

9. P E R M A N E N T PUMPING EQUIPMENT:

Type centrifugal pump________ Mfrj_ Nime Fybroc Division-MetPre Corp.________

Capacity 4°°____ G.P.M. How Driven electric motor H.P. twentv R.P.M. 1?30

s^f Pump in'Vell———\ Feet Depth of Footpiece in well _____sz_______. Feet

of AhsUne in w7tN_.______SrHet Type of Meter on Pump micrometer SizeZ-11-lnches

. f Average four Gallons Daily; 10. USED FOR ground water abatement____ AMOUNT <
[ Maximum e* g"t Gallons Daily

! 11. QUALITY OF WATER not tested_________________ Sample: Yes ___ No ___i * ••••———-» •••

Taste ___Z—————————— Odor_______— r«i«r ——___________Temp._____ °F.
' 566 OVCr "D 1.C2.S ft{ 12. LOG————————————£_————————————————————————_ Are samples available? __________

(Girt arniit on MC« ol urttr or on ttsttrwa tnttt it titevic log MU msot, punt iumiih eopyj

, 13. SOURCE OF DATA _______— _______.___________________________ -

14. DATA OBTAINED BY ________~_______;_________________ D,te _____~_____ H
o
o
to

(NOTE: Use other side of this sheet for additional information such as log of materials penetrated, _^
analysis of the water, sketch map, sketch of special casing arrangements, etc.) o

CO
-j



:.07.^WH-13a r-ATEo* .. . „ ...53 ;E»ARTMEVT o*. ENVIRONMENTAL ?**CTEC • = = RMIT so.
DIVISION Of WATER

WELL "ECORD

' - -

Owner's Well Mo. ^*~ ^"__________________ SURFACE ELEVATION: .———i—————————————
' iAOo*t mttn itt tt**i,

' n i "AT;" "N '_ot:; 2-17 3loc<; 3"?____^'.u.^ i c . , - l i tv : C'lsrnans Tv»'s .____

;. DATE COMPLETED __1£/Z/S3_________ n - i t i s - . : .. .^Qre^ren.cfi- Apgriran C = r=.______

4. DIAMETER: Tnn I-l/2.r-n^ Bottom __I*2_ mcn« ,, —'TAI:,n:PPTH "vg" -v"'-~?°____=est

5. CASING: Type _ZX£__________________ Diameter '- - - _^Jnenes . Lenotn twenty =.«t

5. SCREEN: Type _EY£_____ Size of Opening_J2_16 ni»m,t,f two menes Lgngrn three =get

;

Ton twenty____ Feet ' ' : : i _. . ; .. '• '_ . . . . ... ~.^y~K~~~^ -ape Mav rormation; _______
Bonom "*•-" peet . . : . ;; •. , , !: ;,

Tail Piece: Diameter ___________ Incnes Lgngtn - - ' ' : : Pg»t ] • ' ' ' " '

~. WELL r LOWS NATURALLY 2l£____ Gallons oer .ninuie at ___ :"_______ reet aDove,surface

Water rises to ————1H1I_________ rest aDove surface :

S. RECORD OF TEST: Datg 10/9/85________________ Yield__f2iJI____; Gallons per minute

Su.ic water level before pumping -e"____________^__J__1_ Feet beiow surface

Pumping level thirteen____ feet below surface after one_______• hours pumping

Drawdown ____*"ree Feet "secific Capacity _l_j53____ Gals, per min. per rt. o< drawdown

M»^n,.mp.rt centrifujgal test pump ______ M,,~™.M..,,H five gallon pail____________

Observed effect on nearby wells ____dravdown at three f eeti; • : ! , • : ••• ••'..;••_______________.

9. PERMANENT PUMPING EQUIPMENT: t

Type centrifugal pump_______ Mfrs_ Name Fybroc; Di;Vis;ion-MetPro Corp. ___________

Capacity 40°____ G.P.M. How Driven electric, motor. H P- twentv . R.P.M. 1^50_____

Depwxpf Pump inVell ———\ Feet Depth of Footpiece in weli • •'>-"—_______ Feet
at .̂ N^- ^r
surface Depth of Aits îne in wehv^.____ F«.et Type of Meter on Pump "aerometer Size^Lll_lnche$

f A»/i.r»y>; ^our Gallons Daily
10. USED FOR ground water abatement ____ AMOUNT .

M.»itm.m eight Gallons Daily

11. QUALITY OF WATER not tested

Taste _ir. ———————— I — Odor _______ — rmnr -~* \ i^i ^ •> , , . .T«mp
i nr see over please A , . . _ , »LOG ——————————— L — _ _______________________ ; Are samples available?

ISiof aettiit on otct ot tnnt or on teofnn iftnt. it tie cine 109 tMunwoe, omit (urnitii eooyj

13. SOURCE OF DATA

14. DATA OBTAINED BY ________ __ _____________________ '•• -. : ; p.t. _______
• ! • • ' : ' . , ! • ! . , • ' • . : , • • , . . . - ^ ^

. " ' . • : • ! - , • . „ • - , O
.-:• !' ; • "' • i . : '. . .1 ,: .- : ! :• ,: Q

(NO TE: Use other side of this sheet for additional information such as log of materials penetrated, NJ
analysis of the water, sketch map, sketch of special casing arrangements, etc J _>

; ' : ; tMMi ' i - i ,,i':rr;,, - g
• : • • ' ; - | ; • • • " ; . • ; ; ! , ; • • . 0 0



= «fw> OWO. ;2S ?7ATC r*e N£W JePStv

••30 :

WELL RECORD :=-'N

OWNER '•'"•"'I Or: A L SXE17ISG CF NJ innecec ?_N.'-'S'. .-,:1K r--2 =!-.-.<'I

Owner's Well No. __±_:±._r_______________________ SURFACE ELEVATION —————

LOCATION _ lot: 2-17 Sloc<: ;? 'V.ni ci ~a li tv t Cld-nar.*

DATE COMPLETED 10/7/85__________ DRILLER vor «-. r ? nc* A me r i r = n C =

DIAMETER: Toe _LlLlrincnes Bottom __Ii:2_ mcnej 'DTALDEPTH twer.tv-'

5. CASING: Type _fVC__________________ Diameter _LlLlL_ Inches Length twenty—ceet

6. SCREEN: Type _lZ£_____ Size of Opening _L£±_> Diameter ____{£——Incnes Length.

f Ton twenty____ Feet _ ___ _ .
Range in Deptn <J „«, r.»«t«rjn- p^mwntn Cape .lay .-o....at ion——————

/ Bottom ~"^' :>"~ Feet

Tail Piece: Diameter ___________ Incnes • «ngtn _______Feet

7 WELL FLOWS NATURALLY 2!2___ Gallons per minute at _____II_______ Feet aoove surface

Water rises to ____1L1Z—________ Feet aoove surface

8. RECORD OF TEST: Pate 10/9/83________________ Yield_f2iH—__ Gallons per minute

Static water level before pumping ten____________________ Feet below surface

Pumping level thirteen____ feet below surface after one___________ hourj pumping

Drawdown ____^"ree Feet Specific Capacity * • JJ Gals, per min. per ft. of drawdown

How pumped centrifugal test PUCTO_________ Howmea$ured five gallon pail_____

Observed effect on nearby wells ____drawdown at three feet._________________________

9. PERMANENT PUMPING EQUIPMENT:

Typ, centrifugal pump________ Mfrs. Name ^broc Division-MetPro Corp._______

£00____ G.P.M. How Driven electric motor H.P. twenty R.P.M. 1750

well ^ Feet Depth of Footpiece inDeptlxpf Pump in i
_, at X,

rf ace Depth of Air-Line i

10. USED FOR ground water abatement____ AMOUNT

surface Depth of Air-Line in well ,__ . _ F*et Type of Meter on Pump micrometer Size_siLUnchei

f°u~ Gallons Daily

eight Gallons I^
11. QUALITY OF WATER not tested_________________ Sample: Yes ___ No ___

Taste __ZI—————————_ Odor________•- Color _Hj;___________ Tamp._____ °F.
., . nr see over please . , .. ., ,i.. LUU———————————f_———————_________________ Are samples available? ______

IG«* atttilt on t»c* oi ti»*t or on t*p»nt* tn**L 11 •Metric log,*** miot.otfu* lumuheopyj

13. SOURCE OF DATA __________:__________________________________________ tr1
—————————:————•—————————,———————————————————————————— H .

14. DATA OBTAINED BY ________H_______________________ Oate "'_____ <=>
o

(NO TE: Use other side of this sheet for additional information such as log of materials penetrated, o
analysis of the water, sketch map, sketch of special casing arrangements, etc.) S



138
Oe ENVIRONMENTAL PRCTE'

DIVISION OF WATER RESOURCES

WELL RECORD

AOORE£3

Owner s Well No. SURFACE ELEVATION

_OCATION _ Ler r 2-17 Block ; 37
AOOrc mtin HI i

Muni-s i S3 li tv ; 3ldr.ar.s TVS.

OATE COMPLETED

DIAMETER: Too _lli£: mcnes

CASING: TYn» PVC

DRiLLER Moresrer.cr. American Ccrs.

Bottom

5. SCREEN: Type Size of Opening

!

Tnn twenty Peet

Bonom --25-- Feet

mcnes

Diameter 1̂ J_11_

Diameter __IiJ2

Geologic Formation Cape Mav Formation

Tail Piece: Diameter __HI Inches

'.VELL ."LOWS NATURALLY

Water rises to ____ ~"~

Gallons per minute at

Feet

Feet aoove surface

Feet aoove surface

S. RECORD OF TEST: P»t> 10/12/83 Yield _Iil£
eighteen

*• •

_ Gallons per minute

ceet below surface

hours pumping

Static water level before pumping

Pumping level nlne^een ____ feet below surface after

Drawdown ____ one ____ Feet Specific Capacity - -5 Gats, per min. per ft. of drawdown

How pumped centrifugal test pump _________ How measured five eallon pail ___

Observed effect on nearby wells drawdown at one foot ___________________

9. PERMANENT PUMPING EQUIPMENT:

centrifugal pumpype Mfrs> Name Division, Metro Corp.

Capacity
;rrace

G.P.M. H^-.Briv.n electric motor HP twenty

Feet Depth of Footpiece in well ._______

R P M 1750

Feet

___,._ j u.ar»T aKaf»m_»,T-. USED FOR ground uater aoateroent10.

11. QUALITY OF WATER

Taste ________

Type of Meter on Pump Micrometer Size_i__Llnch«s

' Average five Gallons Daily

Maximum_seven__ Gallons Daily
AMOUNT

not tested Sample: Yei

Odor Color

_ No

Temp. °F.
1 2. LOG see over please. Are Mmp(e$ iv,jllole?

<i»f ettfiii on MC* o' it»fti or on teptna tntct. It eitcine leg w« m»Ot. pi**u turnnh eooy.i

:3. SOURCE OF DATA ______——__________________•

es:

-OTJ.I nc=TH twer.T'-'-thre? ____ =ee,

__ Incnes Lengtn JLbL£IHil_-eet

Inches Length three =.gt

14. DATA OBTAINED BY r>at. o
o

(NO TE: Use other side of this sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.)



= ,.--. j*v«- 138 STATE OF NEW JERSEY
JS'ARTVENT Os ENVIRONMENTAL '

CIVISION O? WATER RES

WELL RECORD

APPLICATION

COUNT*'

N A T I O N A L SMELT: N-G CF ?EN-NSV:IIE =ErR-:::<Tox.\-

i

~* -
i

Owner s Well No.

: ^CATION

SATE COMPLETE:
DIAMETER: TOO-

CASING: Type

SCREEN: Type

Range in Deotn

-?£A/ _=*"

-.-. "-I? a ]_ C ~ i- . -,-J M

g t iRCArc p(_Pv/ATinN _. :«T
u4OO*"V mtsri tfjg itvti)

unicioalitv: Cldnans Tvo .

i 10/10/83 ORH ' = R Moretrencr. American Corn. ;
" - ' / ^ ** wn

=vc
, ... Si» of OP*««"9 _

f T«- twentv -..,
•1 __ G
/ Ri^ttom ",I.,T-Z",,_ '-'ft

,-.-„„ -HT-.I PFPTH , twer.ty-three =..,

fli^m-t-f i-l,,/^ , .... inen« 1 sngtn .t.W.entY. Feet

pi?«--tfr ..t,̂ ,0.,,..,,,, Incne* Length t..ree Feet

. - _ . Cape Mav Formationifr>lP7-r "-""""fn" , ̂  , 7 7 u....a._,uji

TailPiece: Diameter _I~_I Indies length

;v£LL FLOWS NATURALLY

Water rises to ____ ""

Gallons per minute at

Feet

Feet aoove surface

Feet anove surface

i S. RECORD OF TEST: Part 10/12/85

Static water level before pumping eignteen ____________

Pumping level nineteen ____ feet b^ow surface after ___ ?-5

Drawdown ____ one ____ Feet Specif ic Capacity ___2^S

yield _!_!______ Gallons per minute

_______ Feet oelow surface

hours pumping

Gals, per min. per ft. of drawdown

How pumped centrifugal test pump _______ How measured five gallon pail
•

Observed effect on nearby wells ____ drawdown at one foot

TYn. centnfuj

r,n-,,rv 400
sr.
* Depth>of PumpinW<

Depth of AiN^ne in

m USED FOR ground

11.

12.

13.

14.

QUALITY OF WATER

T_«*

inn see over

ral purap

, „ , ,„. G P M W-,-,

.H X P*«

weir"^ ____ P*«t
N x

1 water abatement

not tested

nriar

please.
IGirf aettiit on o»c* oi tneer or on aatrttf tfifft.

SOURCE OF DATA

DATA OBTAINED BY ___ • '

Mf« N.m. FvbrO c Division, Metro Co

Ofii/-n-iectric motor HP twenty

Depth of Footpic

Type of Meter on Pump

AMOUNT

f^alnf

micrometer si»

j" A«.r?7. five

^ M»imnr- seven

t̂ mr»l.- Yî  , Nn

Temp

Are tamolec available?

ro.^

n PM 1^50

Feet

SIX |nehM

Gallons Daily

Gallons Daily

op

/' e/ecir/e log w»i msot, plt*tt iurnitn coov.)

Date ~-

._
f

o
o

(NO TE: Use other side of this sheet for iddhiorul informttion such ft lay of miteriels penetnted.
analysis of the wtttr, sketch map, sketch of special casing arrangements, etc.)

vo



0. wWP- 138 ~ATE OP NEW JERSEY
C j:H0AKTVIiNT Cc EN'VIOONVgMTAL °°OT

O= WAT==> RESOURCES

WELL RECORD

N A T I O N A L SMELT: r-'G c-~ ::~ .inn «?«?«;
jwner s WeH No. _____J±L£_d_ _________________ SURFACE ELEVATION

•-VATiriN '.err :-l" B1 = CK: :7 K u r . ; - • — • • • - " • - ' - — - - -•-•-

DATE COMPLETED __l£ll°^Ii___________ DRILLER

DIAMETER: ~nn ~~ ''' " !"<•-»« Bottom ~w° ,nm»< TOTAL DEPTH — - ~ent'-'-tr.r*e ———— =eei

CASING: Tyr»» ?VC _________________ Diameter î _i_lZ ___ incnes : ?ngtn tver.t'-' =»t

SCREEN: Type __ZX^ ____ Size of Opening ___ Diameter __£W3__ i ncnes i engtn three — seel

twenty Feet r ^.^__ .
Range in Deotn < _ Geologic Formation -3t>e lay rs..,.ation

/ Bottom --23-- Feet

Incnej I gnnrn ~~~ _______ Feet

'.'.'ELL FLOWS NATURALLY ^ Gallons per minute at _____1Z________ Feet aoove surrace

Water rises to ____"~"__________ Feet aoove surface

3. RECORD OFTEST: Pat* 10/12/83______________ Yield _£i__5______ Gallons per minute

Static water level before pumping eignteen_________^______ peel oe(OW surface

Pumping level nineteen____ feet below suriace after 2 .5_________ hours pumping

Drawoown ____one_____ Feet Specific Capacity --^___ Gals, per min. per ft. of drawdown

How pumped centrifugal test oump _______ How me,jured five gallon pail

Observed effect on nearby wells ____drawdown at one foot_______________________________________

9. PERMANENT PUMPING EQUIPMENT:

Tyoe centrifugal pump________ Mfrs_ Name rvbroc Division. Metro Corp.__________

Capac,tv 40° G.P.M. How Driven electric motor H P twenty R-P>M- 1750
irface Depm>of Pump inVcell ————X^ Feet Depth of Footpiece in well _____________ Feet

Depth of AiKine in weli\__r___ >te_j Type of Meter on Pump micrometer Size^z2L_lnches

wai-e-r ahaT»»n*nr Average five ————— Gallons Daily10. USED FOR water abatement _____ AMOUNT ^
i Maximum _i£ven___ Gallons Daily

11. QUALITY OF WATER not tested __________________ Sample: Yes ___ No ___

Taste ————————————— Odor ____________ Color ______________ Temp. _____ °F.
._ . nf. see over •olease. . .. . . ,'2. L O G — ———————— 1_ —————————————————————————— Are samples available? —————— : —— _*

IGirt oeaut en otet ol ittttt or on notnt* tnttt. II tttevic log wu mtat. pitta iuraitn eopyj t^
H

13. SOURCE OF DATA —— '

14. DATA OBTAINED BY ________ 1T±__ ______________________ n,t,
o —
o

(NO TE: Use other side of This sheet for additional information such as log of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.)



~-.'. /SO
i-AT= Ce NS

;,:visiCN c

,.,~,^... -v-.-...- -;.- ...

"uvnsr 5 Well No -f ' ̂  '

' - o-.TinN •„"-: 2-17 ~ TJC : 3~

3SW*TE^ES3U«SS

2£le"
_ — ~. z — ̂ / ~ D

SUfir AC= £ j_=VAT inM _. ...... =!•••.

' - _ . _ - _.T,P, CT=n ' 10 /10 /S3 rssn i =a Xoreirer.cn American Zsrr .

~~J ' TIAMETSR- TOP -~ 1<- inen£? nnrrom -w° mrnei Tf!TAL DEPTH — -~er,T^ -tr.ree =ee.

1 = --siwr;. ~yp. DV(;

"1 e S-TRFFN; Tyn» , PY^ SI*« of Oosning

; f w, *TJ js>n ̂  v ™| Tnn wwen.\ -Mt

Range in Depth <
/ 9OTTQT1 "--- rf*\

"ail pifce: V'tmfnr _„,"•„, — , , . _ , - , Inenss

nî m*t*»' ,,,i.w£ inenM i^nqt* _threei _IMF*»T

r,«,i««,̂ «rm.t,m Cai>e Mav Formation

! »norn - - - -=Mt

• - ',•- = !' =' O'A'S NATURALLY ^'0_ Gallent oer minor, at — rest aoowe surtaee

J '-"-ster rises TO ._,. __ ~" — r*«t anov

.. R ssrpppncTc^T- naT. 10/12/83

J ^TffT'C ""ftrr '•"•' («<r"» pumping ,,1.,e^?^I,een

, P^mp.ng Ifyfl n,?-neteen f»r h»ln«» «nrf»l-»

_l Drawdown ..__0.ne ,.,,.,, „ . „ F»ft S^fCtfir

H«wm,m«.H centrifugal test ^umo

(e surface

Yif'4 _. ~-ve ,. Gallon* oer minut*

._ Fest oelow surface

aitmr ,_.. „ 2 . 5 ^_____ hou« pumping

Capacity - • $ Gals, per mm. per ft. of drawdown

M»~m.«,,,.rt five eallon uail
J *

1 Oh«rv.ri .ff*rr on ne.rny w»llt drawdown at OttC fOOt

, 9. PERMANENT PUMPING EQUIPMENT:

• TyP» centrifueal puunp M1 fr« Nam« Fvbroc Division, Metro Corp.

ran,r,rY 400 npM How Ofitf.n e 1 ectrl c motor HP twenty RPM 1750
1 C^.

i* * Deprfrvnf Pump inW^M ____ X Feet

Deoth of Air^Line in welTsii>T^ _ P*«t Typf
i \ ^
' 10 USED FOR ground water abatement

j i 11. QUALITY OF WATER not tested

Taste Odor

/ 1? mK see over please.

n*pth of FeeTpi*e« in well ... , , Feet

of Meter on Pump micrometer ?i»«,§.i?L_inch*«

(Average -ive Gallons Daily
AMOUNT V

ĵ  Maxirnvm seX*" G»ller- laily

<tampt«! Y«« Ma ,.,.......

\

' fS>»f aettiu on o»e. of tn*et or on teomnn j - **t 11 •ttetrie log wn m.at. olfitt lumitn eofyj

i 13. SOURCE OF DATA

' 14. DATA OBTAINED BY ——

r O
O

C/VO TE: Use other side of this sheet for additional information such as log of materials penetrated, *°
analysis of the water, sketch map, sketch of special casing arrangements, etc.i -*

U)



,'80 DEPARTMENT Of ENVIRONMENTAL
D I V I S I O N OP VMA7SS RESOURCES

Owner's Wel l No. .

LOCATION _ _

6
B l o c k ;

_ SURFACE ELEVATION ___
y.ur. i r i - i a l i t v ; Cl::rr.ar.5

DATE COMPLETED 1C/10/83 Xors t rench Amen

D I A M E T E R : ~"" ' ' I ' " <nef>mt

CASING: Type 5V'C______

aottom _i

5. SCREEN: Type PVC Size o< Opening

rwentv
Range in Deotn

Sonom Feet
Geologic Formation Cape May Formation

Tail Piece: Diameter. , Inches Length.

'.VELL FLOWS NATURALLY

Water rises to ____~"~

NO Gallons per minute at

_reet

reet aoove surface

rest aoove surface

3. R E C O R D OF TEST: Pat* 10/12/S5

eighteenStatic water level before pumping

Pumping level nineteen feet De(ow surface ,fter __

Drawdown ____one____ Feet Specific Capacity.

Yield rive____ Gallons per minute

_______ Feet below surface

2 -5_________ hours pumping

Gals, per min. per ft. of drawdown

HOW pumped centrifugal test pump ______ How measured five gallon pail
*

Observed effect on nearby welts ____ drawdown at one foot

9. PERMANENT PUMPING EQUIPMENT:

7yoe centrifugal PTUBP_______ Mfrs. Name ^vbroc Dix'ision. Metro Corp.

Capacity 400

urrace

_ P>«

10. USED FOR ground water abatement

not tested

G.P.M. HOW Driven electric T.otor HP twenty

Feet Depth of Footpiece in well _____

R.P.M. 1750

Feet

Typ* of Motor nn Pump mi CTOmetgT SJTtSJX Inehet

f Average five____ Gallons Daily

1 Maximum _liverj___ Gallons Daily
AMOUNT

T1. QUALITY OF WATER

Taste ________

12. LOG .

Sample: Yes

Odor. Color.

No

Temp. °F.
see over please. Are samples available?
otuttt on MC« of W-«t or on ttptnn «rt««t // titetrie log •»« mtof. pom lurnith copy.)

13. SOURCE OF DATA _______——_________

14. DATA OBTAINED BY Date

(NOTE: Use other side of this sheet for additional information such as log of materials penetrated,
analYsis of the water, sketch map, sketch of special casing arrangements, etc.)

3 _
f

o
o

o
vo



138
•'80

"TATE Oe NEW JEPSEY
;=»AR-M£NT Ce ENVIRONMENTAL

C: WATE" RESOU

WELL RECORD

,WNSH- 3KSLTIN3 C.- P S N N S V I L L S P E D R I C K T

Owner's Well No.

LOCATION

SURFACE ELEVATION

"-17 Bloc* V."" i c i raal i tv : Ols^ar.s Tv-3 .

DATE COMPLETED ZU DRILLER Maretrancn American Ccr=.
~T
i

5. CASING:

"1 5. SCREEN: Type

PVC

Range .n Deptn /
/

_ Size of Opening

twenty Feet

Bottom ~- 25-- Feet

Bonom "w° incnes

___ Diameteriil.

_ Diameter __

TOTAL -jSPTH twgntv- three =».t
____ Inches Lengtn twenty = »»t

2__ Inches Lentpn three pggt

Cape May romation

Tailpiece: Diameter

.VELL F LOWS NATURALLY

Water rises to ____ """

"0

Inches t.

Gallons per minute at

reet

seet aoove surface

Feet above surface

3. RECORD OF TEST: Dat» 10/12/83 Yield _fiZ£
'eighteen

*

Static water level before pumping

Pumping level nineteen ____ feet below surface after

Drawdown ____ one _____ Feet Specific Capacity 2 .5

peet

2.5

Gallons per minute

surface

hours pumping

How pumped centrifugal test pumo
3ai$- per mjn. per ft. of drawdown

How measured five gallon pail

Observed effect on nearby wells drawdown at one foot

9. PERMANENT PUMPING EQUIPMENT:

Type centrifugal tmmo

~T Capacity
jriice

4°° G.P.M.

-|

__ Mfrs- Name Pvbroc Division, Metro Corp.________
HOW pri».n electric motor H-P- twenty R - P M _ 1750

10. USED FOB

Feet

^V
water abatement

Depth of Footpiece in well Feet

Typ» of M«t«r nn Puma ml CTOmet CT

f Average .^
AMOUNT

J 11. QUALITY OF WATER

Taste________

12. LOG .

not tested
x

Sample: Yes

Site JEi2L_lnches

Gallons Daily

Seven Gallons Daily

J
Odor Color

No.

Temo. .
see over please.

(Ci¥* otuiit on Of CM ol «/>•*! or on ttptna itim It titerrie 109 wai train, pltttt iurniai COOY.)

13. SOURCE OF DATA _______——__________

Are samples available?

°F.

14. DATA OBTAINED BY Date §

(NO TE: Use other side of this sheet for additional information such as log of materials penetrated,
analysis of the water, sketch mao, sketch of special casing arrangements, etc.)



STATE ZF »/5W JE°S£Y
T Of ENVIRONMENTAL

Of WATE*

WELL RECORD

__

4

s

fi

Owner's Well No.

.OCATION

DATE COMPLET

2 I A M E 7 E R : Toi

CASING: Type .

SCREEN: Type.

Range in DeDtn

^aJ/t?
Lot,: 2-17 Hicck: 27

s-, 10/11/E3

i -1/2

PVC

PVC <;;-„ ni Opening ._,_

f rno rwentv P..,

SURFACE =L = VA

Munic i -a l i tv
- , S 1 I , B R .^crei
rwo

Diameter __._

Diameter two

Geologic Formation

TI.-1N =..«
•ioorr mttn ttt it i

• 2lcmans Two.
r s n r h Ansrica'n 2rrp. :

-- I - T A I n=tn-H -we--v --.--- :..,

_ Inenes !.f"9T« .__!ftnj,X , , , = *»T

Cape May Formation
Bonom —25—

"aii Piece: Diameter. . incnej Length.

'.VELL PLOWS NATURALLY

Water rises to __—————

Gallons per minute at

.reet

Feet aoove surface

reel a cove surface

5. RECORD OF TEST: Date 10/15/83 Yield. ten Gallons per minute

Feet oeiow surface

______ hours pumping

Static water level before pumping ______ten______________

Pumping level twelve_____ feet bejow ,urface after
 two

Drawdown two______ Feet Specific Capacity r'^ve Gals, per min. per h. of drawdown

How pumped centrifugal test pump__________ How measured five gallon ?ail

Observed effect on nearby we'lls _________drawdown at two feet______________________

9. PERMANENT PUMPING EQUIPMENT:

centrifugal DUSIDt ype ,

Capacity four hundred G.P.M.

C)ewh of -Puma in well X,____ Feet
it £r. \ XT \
surface Depth or>Air Line irrxell ____X, Feet

__ Mfrs. Name ?yproc Division - Metro Corp.______

How Drivenei££tric__notor u P twenty R.P.M. 1"-0

Depth of Footpiece in well ________________ Feet

10. USED FOR ground water abatement

not tested11. QUALITY OF WATER

Taste________ Odor.

Type of Meter on Pump micrometer si-«six

f Average Ten_____ Gallons Daily
___ AMOUNT / ' .

(^ Maximum fifteen Gallons Daily

___________ Sample: Yes ——— No ———

______ Color______________ Temp. _____ °F.

12. LOG see reverse side clease.
tG»*t octttit on o.c* oi tnfft oronr . -*n intei If fiKtnc log ~n mtet. pi»»» iumati caprJ

13. SOURCE OF DATA _______________~

Are samples available?

14. DATA OBTAINED BY Date

I NOTE: Use other side of this sheet for additional information such as tog of materials penetrated,
analysis of the water, sketch map, sketch of special casing arrangements, etc.)
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= -— OWB- 138 'S OP
CEPA.RTMEN- Z? E N V I R O N M E N T A L I

3IVISION Or WATER RESOURCES

WELL RECORD

"SRMIT NO. -

-<"'.:;AT:CN sC

CWNE3.

Owner s Well No. It SURFACE ELEVATION
:Aoort mi in in

•es;

1. LOCATION _ Lot: 2-17 .S lock: 37 Mur.i- ioalirv: Qld;3

DATE COMPLETED 10/11/83

Bonom

DRILLER
two

Moretrench i Corp.

5. CASING: Type_EXC

S. SCREEN: Type PVC

Range in Depth
f Too

/ Bonom

Tail Piece: Diameter __ULL.

_ Size of Opening .

twentv Feet

"--" Feet

. incnei TOTAL D:EPTH^X

* 1 t" : " ''Diameter -~1' - inene* -

Diameter -wo___ Inches

,-eet
, >nntn tventv

:Lengtn : three

Geologic Formation
Cape May 'Formation

, incnei Length.

7. '.VELL FLOWS NATURALLY

Water rises to ———————

S. RECORD OF TEST: Date _

MO Gallons per minute at

.Feet

Feet aoove surface

reet aoove surrace

10/15/83 Yield. ten Gallons per minute

tenStatic water level before pumping ___

Pumping level twelve______ feet De|OW surface after

Drawdown ——U12—————— Feet Specific Capacity "

two
Feet below surface

_____ hours pumping

HOW pumped centrifugal test pump
__ Gals, per min. per ft. of drawdown

How measured five gallon pail

Observed effect on nearby we«s drawdown at two feet

9. PERMANENT PUMPING EQUIPMENT:

centrifugal uunnsi ype .

Capacity four hundred Q.P.M.

D>ajh of •PurftB.in well V.____ Feet

Fvbroc Kvision - Metre Corp

•di gr.
surface Depth o

Briw>n electric notor H.P. _I

Depth of Footpiece in well

R.P.M.

Feet

10. USED FOR ground water abatement

11. QUALITY OF WATER ____not tested

Type of Meter on Pump micrometer Sixe î*.

( Average ten Gallant Daily

u.,»•..«•. fifteen Gallons Daily

Sample: Yes ___. No ____

AMOUNT

Taste.

12. LOG —

Odor. Color.
see reverse side please. Are samples available?

'•ire oeuia on o*e* of tnttt or on ttptrwn tfifft. If Metric lot wn mtot. pita* fumitn eopyj

13. SOURCE OF DATA
7

> 14.

!
j

1
I

DATA OBTAINED BY -. n«. !

i ' If1'^ I -., •:' : ,

(NOTE: Use other side of this sheet for additional information such as log of materials penetrated.
anaiysisof the water, sketch map, sketch of special casing arrangements. etc.i
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nf 5Criu .lirrsru
DEPARTMENT OF ENVIRONMENTAL PROTECTION

DIVISION OF WATER RESOURCES
. i 029

T n E N T O N . NEW J E R S E Y 08625
JOHN w. GASTON JR.. P.E. -' a< Z.

1

1 NX Industries, Inc.
Enviraimental Control Departznent
?.0. 3CK 1090
Hightstown, New Jersey 08520

ATTEMTICN: Mr. v:f. an K. Weddendorf

HE: Results fron s...— t sanpling of .round water
aoaternent system installed by t."L
Oldmans Township, Salem County

Dear Mr. Weddendorf:

NJDEP has received the analytical results frcm NL's test of the
recently-installed -round water abatement system at the Pedricktown
: rilicy. Enclosed ^r your information are NJDEP' s analytical
: suits of the samplt taken from the southeast quadrant of the system
c.. December 1, 1963.

If vou have any Questions, olease contact this writer at (609)
292-1924.

Verv t^uly vour
" "

Joseph R. Douglass
Senior Environmental Specialist
Southern Region
Enforcement Element

E23:ral

cc: Bureau of Ground Water Discharge Permits
National Smelting of New Jersey
Oldmans Township
Salem County Heait.-. Department
Paul Kahn, OPS O

O

Ovo
00

RECEWED

FE6 2 71984
ENVIRONMEN1AL

CONTROL

New Jersey Is An Equal Opportunity Employer
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APPENDIX L

INORGANIC CONSTITUENTS IN SEDIMENT
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APPENDIX M

WETLANDS EVALUATION TECHNIQUE - FUNCTIONAL VALUE ASSESSMENT
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SECTION 1 - DESCRIPTION OF WETLAND EVALUATION TECHNIQUE (WET)

WET was developed by the U.S. Army Corps of Engineers and the Federal Highway
Administration to assess the functions and values of wetlands. As requested by the U.S.
EPA, the functions of wetlands occurring within the National Smelting of New Jersey
(NSNJ) site and adjacent areas were assessed. The wetland areas of the NL site are
divided into nine (9) assessment areas (AA's). According to the WET manual, "If detailed
field measurements indicate a high degree of hydrologic interaction between two
wetland/deepwater areas, include them in the same AA. If little or no evidence of
hydrologic interaction is evident, delineate the wetland/deepwater areas as separate AA's."
The above mentioned quote is a generalized statement. Further inspection of the WET
manual reveals that additional factors which should be taken into consideration when
determining Assessment Areas (AA's) include constrictions, fringe wetlands, non-fringe
wetlands, and the input zone. The AA's within the study area are separated into nine (9)
AA's based on physical and biological characteristics determined by extensive on-site field
investigation, on-site analysis of surface lead concentrations, and as directed by the WET
manual.

AA7, AA8, and AA9 show significant differences in lead concentrations within the AA's.
The mean surface lead concentration (mg/kg) in AA7 is 2140.3, AA8 is 109.75 and in AA9
is 50.65 (Table S-8). AA1, AA2, AA3, and AA4 also show significant differences in
surface lead concentrations within the AA's. The mean lead concentration (mg/kg) of
AA1 is 27.2, AA2 is 63.25, AA3 is 191.32, and AA4 is 37.5 (Table S-8). The different
locations of the AA's in relation to the landfill and upland areas, which contain elevated
levels of lead, have significant impacts on the AA's in terms of sediment, nutrient, and/or
contaminant input. The above mentioned lead concentrations are the basis for the
separation of AA's 1, 2, 3, 4, 7, 8 and 9. The AA's being identified by lead levels allows
each AA to be reviewed individually for impact to the AA from sediments, nutrients, or
contaminant input.

2
The separation of AA7 from AA8 and AA9 is also due to constriction of the tt
channel/floodplain to one-third, or less, the width of the widest upstream or downstream g
channel/floodplain as described in the WET manual.

OJ
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f~\ WET was performed on each AA to evaluate the functions of ground water recharge;
ground water discharge; floodflow alteration; sediment/toxicant retention; nutrient
removal/transformation; production export; wildlife diversity/abundance for breeding,
migration and wintering; and aquatic diversity/abundance.

The above mentioned functions were evaluated in terms of effectiveness and opportunity.
WET describes effectiveness and opportunity as the following:

"Effectiveness assess the capability of a wetland to perform a function due
to its physical, chemical, and biological attributes. Effectiveness does not
estimate the magnitude at which a function is performed, only the probability
that a wetland will perform the function."

"Opportunity assesses the chance or opportunity a wetland has to perform
a function. For example, a wetland may possess the physical attributes
required to perform floodflow alteration, but unless the wetlands is
positioned in the watershed where it will receive floodflows it will not have
the opportunity to perform the floodflow alteration function."

f WET evaluates the functions of wetlands using predictors that are believed to correlate
with the wetland and its surroundings in terms of physical, chemical, and biological
characteristics. The conclusions drawn by WET are qualitative probability ratings of High,
Moderate, or Low for function in terms of effectiveness and opportunity.

3
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SECTION 2 - DESCRIPTION OF FUNCTIONS

A. Ground Water Recharge
Wetland areas which are considered effective ground water recharge systems are
those in which the rate of recharge of water from the wetland to the ground water
table typically exceeds the rate of recharge from terrestrial environments or wetland
areas in which the recharge of water to underlying materials or ground water (deep
or shallow) exceeds ground water discharge to the wet depression on a net annual
basis.

B. Ground Water Discharge
Groundwater discharge is considered by WET to be those areas in which the rate
of discharge from ground water (deep or shallow) into the wetland exceeds the
recharge rate to groundwater underlying the wetland on a net annual basis.

C. Floodflow Alteration
WET considers areas in which surface water is stored or its velocity is attenuated
to a greater degree than typically occurs in terrestrial environments to be capable
of floodflow alteration.

D. Sediment Stabilization
Sediment stabilization is the ability of an area to bind soils and dissipate erosive
forces more effectively than typical upland environments.

E. Sediment /Toxicant Retention
Areas which physically (or chemically in the case of toxicants) trap and retain the
inorganic sediments and/or chemical substances generally toxic to aquatic life on an
net annual basis are considered by WET to be High sediment/toxicant retention
areas. af
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F- Nutrient Removal/Transformation
High nutrient removal/transformation areas are considered by WET to be those
areas which retain or transform inorganic phosphorus and/or nitrogen into their
organic forms or transform nitrogen into its gaseous form, either during the growing
season or on a net annual basis. WET considers areas of High nutrient
removal/transformation to be more effective at nutrient removal/transformation than
typical upland environments.

G. Production Export
Production export is the ability of an area to flush organic plant material
(specifically net annual primary production) from the AA into water downslope.

H. Aquatic Diversity/Abundance
For the purposes of WET, a High rating of an area means that, at least seasonally,
a notably great on-site diversity of fish or invertebrates are supported by the AA.

I. Wildlife Diversity/Abundance for Breeding
WET determines whether, during the breeding season, the wetland normally supports
a diversity and/or abundance of wetland-dependent birds.

J. Wildlife Diversity/Abundance for Migration and Wintering
WET determines if, during migration or winter, the wetland of the AA supports on-
site diversity and/or abundance of wetland-dependent avifauna.
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^-x SECTION 3 - EVALUATION OF THE ASSESSMENT AREAS

3.01 General
Due to all the assessment areas being within the same geological area, some functions
remain consistent. The functions of the assessment areas which remain constant for
effectiveness are ground water discharge, production export, and wildlife
diversity/abundance for breeding and wintering. The functions of the assessment areas
which remain constant for opportunity are floodflow alteration and sediment/toxicant
retention.

A. EFFECTIVENESS
A Low or Uncertain rating was given to all the assessment areas for ground water
recharge. According to the WET operational manual, most eastern wetlands will
receive a Low or Uncertain rating for ground water recharge.

The ground water discharge rating for all of the assessment areas was Low. Due
r to the wetland areas being non-permanently inundated and their location in an

area without a precipitation deficit, the probability of the wetlands to function as
ground water discharge areas is Low.

All the assessment areas were given a High or Moderate rating by the WET
program for effectiveness in floodflow alteration. Due to slight topographical
changes occurring throughout the project area, the wetlands are broad and have the
ability to retain/store floodwater and intercept floodflow from areas higher in the
watershed.

All of the wetlands assessed in this study have an outlet through which water exits
the site. Some of the outlets are constricted causing water to back up in times of
heavy rain and one assessment area has an outlet through which water flows only
if the level of water in the AA is greater than the elevation of its outlet. All the
AA's have outlets, significant areas of erect emergent vegetation, and the potential

^ for expansive flooding. Due to the presence of the above mentioned characteristics,
the rating given by WET for production export is Moderate for all AA's.

-1-



.<•* x The types of wetlands which occur within the project area, their vegetation, size,
geographic location, potential to receive toxic material, and surrounding land use
are considered by WET in the determination of Wildlife Diversity /Abundance for
breeding. The probability of the AA's to support a diverse and abundant array of
breeding birds was found by WET to be Moderate for all the AA's.

A Low rating was given to all of the AA's for probability in providing a winter
habitat for water-dependent birds. The relatively small size of the wetlands plays
a role in the conclusions drawn by WET.

B. OPPORTUNITY

The opportunity rating given by WET for floodflow alteration was Moderate for all
AA's. The potential of the AA's to intercept floodflow was average due to their
palustrine classification, the size of the watershed in comparison to the AA's size,
and the nature of the underlying substrate and its filtration rate.

/-v

Due to the occurrence of a known source of contamination near the AA's, they
have a High probability to have the opportunity to trap sediments which may be
environmentally sensitive.

3.02 ASSESSMENT AREA 1

Area AA1 includes the east stream from Route 130 to the intersection of east stream and

the tributary to the west. Due to the wastewater discharge from B.F. Goodrich, the rate

of flow within the AA is constant and moderate to low, depending on storm events and

rate of flow from B.F. Goodrich. The WET analysis, summarized in the NSNJAA1 table,

identified the AA as High effectiveness for: floodflow alteration, sediment/toxicant

retention, nutrient removal/transformation, wildlife diversity/abundance for migration, and
2!
tr*

aquatic diversity/abundance. A Low rating for effectiveness was assigned by WET for: H

oo
/*•*>_ ground water discharge and wildlife diversity/abundance for wintering. A more complete ^

— *.

description follows. • It
oo
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^—ss Interpretation of WET shows that AAl effectively binds the soil and dissipates erosive

forces, thereby effectively stabilizing the sediment within the AA. Constriction of the

outlet for AAl, slow-velocity flow, and erect vegetation very effectively trap and retain

inorganic sediments and/or chemical substances generally toxic to aquatic life on a net

annual basis.

AAl was found to be very effective in retention or transformation of inorganic phosphorus

and/or nitrogen into their organic forms and/or, in the case of nitrogen, into its gaseous

form. The presence of an inlet in which surface flow is present and a constricted outlet

play a role in the ability of the AA to function very effectively in nutrient

removal/transformation. The opportunity for AAl to retain nutrients was found to be

Moderate due to the permanent inlet and the size of the AA in comparison to the

/"""̂  watershed.

WET found AAl to be very effective in providing habitat to migrating wetland-dependent

birds. AAl was also found to be very effective in providing habitat for a diverse

population of invertebrates and/or fish due to the presence of water within the AA

throughout the year.

3.03 ASSESSMENT AREA 2 (AA2>>

AA2 consists of the southern portion of the western tributary of east stream from the

intersection of AAl and AA3 to the property boundary. AA2 contains an intermittent
25stream in which flow occurs only during the early portion of the growing season and f̂

""̂

immediately after rain events. The functions, summarized in the NSNJAA2 table, which o
^

were identified as High in terms of effectiveness by the WET analysis are: floodflow ~
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alteration, sediment/toxicant retention, and nutrient removal/transformation. AA2 was

considered to have Low effectiveness for: ground water recharge, ground water discharge,

and wildlife diversity/abundance for migration and wintering. A more complete description

follows.

Interpretation of WET shows that AA2 effectively binds the soil and dissipates erosive

forces, thereby effectively stabilizing the sediment within the AA. Constriction of the

outlet for AA2, slow-velocity flow, and erect vegetation very effectively trap and retain

inorganic sediments and/or chemical substances generally toxic to aquatic life on a net

annual basis. AA2 was found to be very effective in retention or transformation of

inorganic phosphorus and/or nitrogen into their organic forms and/or, in the case of

nitrogen, into its gaseous form. Although AA2 functions as a very effective wetland in

terms of nutrient removal/transformation, the opportunity of AA2 to perform these

functions was found to be Low due to the lack of a permanent inlet.

The ability of AA2 to provide habitat for migrating wetland-dependent birds was Low due

to the lack of available open-water within the AA.

AA2 was found to function as an average wetland in terms of providing habitat for aquatic

invertebrates and/or fish. Portions of AA2 have little or no flow during the drier seasons,

thereby limiting the amount of time in which the wetland offers habitat for aquatic

diversity/abundance.
3
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3.04 ASSESSMENT AREA 3

AA3 is located upstream (south) of the intersection of east stream and the tributary to

the west (AA1). AA3 includes the area in which the wastewater is discharged from B.F.

Goodrich. The flow rate of AA3 is slow during most of the year and moderate

downstream of the wastewater discharge area during storm events. AA3 is intermittent

upstream of the wastewater discharge area and continuous below the discharge area. The

functions of the AA and their ratings are summarized in the NSNJAA3 table. The area

of High effectiveness, as identified by the WET analysis, for AA3 is: Wildlife diversity

for migration. AA3 was considered to have Low effectiveness for: ground water recharge,

ground water discharge, nutrient removal/transformation, and wildlife diversity/abundance

for wintering. A more complete description follows.

Interpretation of WET shows that AA3 effectively binds the soil and dissipates erosive

forces, thereby effectively stabilizing the sediment within the AA. Field investigation of

AA3 did not reveal the presence of a constricted outlet. Although erect vegetation and

low-velocity flow occur within AA3, the lack of a constricted outlet provides an ineffective

environment for trapping and retaining inorganic sediment and/or chemical substances

generally toxic to aquatic life on a net annual basis. AA3 is located upstream of AA1

(Figure 1) which is rated as High in sediment/toxicant retention. Although the inorganic

sediment and/or chemical substances will not be retained in AA3, retention in AA1 is

likely.

tr1
H

AA3 was found to be ineffective in nutrient removal/ transformation. According to the 0o
to

WET operational manual, areas are rated Low for nutrient removal if they are also rated _^

Low for sediment trapping and have no woody or floating-leaved vegetation. Due to the -»
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^*«s, inlet of the AA being intermittent, the opportunity of AA3 to perform nutrient

removal/transformation processes is Low.

WET found AA3 to be very effective in providing habitat to migrating wetland-dependent

birds due to broad, flat areas of open water being present during migration season. AA3

was found to function as an average wetland in terms of providing, habitat for aquatic

invertebrates and/or fish. Portions of AA3 have little or no flow during the drier seasons,

thereby limiting the amount of time in which the wetland offers habitat for aquatic

diversity/ abundance.

3.05 ASSESSMENT AREA 4 (AA4)

South of AA3 is an area which is hydrologically connected to AA3 by a small area of low

/*"*\ elevation. The AA is isolated from the adjacent wetland community except during major

rain events which cause the elevation of the surface water within the AA to reach and

exceed the elevation of the outflow. The only time when water flows in the AA is in the

above mentioned situations. The WET analysis, summarized in the NSNJAA4 table,

identified the AA as having High effectiveness for: floodflow alteration and

sediment/toxicant retention. Low ratings for effectiveness were assigned for: ground water

discharge, nutrient removal/ transformation, wildlife diversity/abundance for migration and

wintering, and aquatic diversity/abundance. A more complete description follows.

Interpretation of WET shows that AA4 effectively binds the soil and dissipates erosive
25forces, thereby effectively stabilizing the sediment within the AA. Constriction of the IT*
rH

outlet for AA4, slow-velocity flow, and erect vegetation very effectively trap and retain

inorganic sediments and/or chemical substances generally toxic to aquatic life on a net ^
NJ
NJ
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annual basis. AA4 was found to be ineffective in nutrient removal/ transformation.

The lack of velocity, ditches or channels within the AA effects the ability of the AA to

perform nutrient removal/ transformation processes. Due to the inlet of the AA being

intermittent, the opportunity of AA4 to perform nutrient removal/ transformation processes

is Low.

The ability of AA4 to provide habitat for migrating wetland-dependent birds was Low due

to the lack of available open-water within the AA.

Habitat for a diverse population of invertebrates and/or fish was not found to be available

in AA4 due to the AA being isolated from adjacent wetland areas except during times of

exceptionally high rainfall.

3.06 ASSESSMENT AREA 5 (AA5">

Area AA5 is located on the east side of the landfill on the northern and southern sides

of the railway easement. The two portions of the AA are hydrologically connected by a

culvert which is located under the railway easement. The rate of flow within and from

the AA is slow and intermittent. Summarization of the functions of AA5 is contained in

the NSNJAA5 table. Areas of high effectiveness identified by WET are: sediment

stabilization and sediment/toxicant retention. Low ratings for effectiveness were assigned

by WET to: ground water recharge, ground water discharge, nutrient

removal/transformation, wildlife diversity/abundance for migration and wintering, and
2tr1

aquatic diversity/abundance. A more complete description follows. H
o
N>
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-»*, The effectiveness of AA5 to bind the soil and dissipate erosive forces is High due to the

AA being unsheltered with erect vegetation. Constriction of the outlet for AA5, slow-

velocity flow, and erect vegetation very effectively trap and retain inorganic sediments

and/or chemical substances generally toxic to aquatic life on a net annual basis.

AA5 was found to be ineffective in nutrient removal/ transformation. .The lack of velocity,

ditches or channels within the AA effects the ability of the AA to perform nutrient

removal/ transformation processes. Due to the inlet of the AA being intermittent, the

opportunity of AA5 to perform nutrient removal/ transformation processes is Low.

The ability of AA5 to provide habitat for migrating wetland-dependent birds was Low due

to the relatively small size of the AA and its lack of a permanent outlet.

Habitat for a diverse population of invertebrates and/or fish was not found to be available

in AA5 due to the AA being isolated from adjacent wetland areas during most of the year.

3.07 ASSESSMENT AREA 6 (AA6)

AA6 is located in the southeastern corner of the NSNJ site adjacent to the Pennsgrove-

Pedricktown Road. The flow rate from the AA is slow and intermittent. As shown by

the NSNJAA6 table, WET identified the functions of AA6 which are rated High for

effectiveness as: floodflow alteration, sediment/toxicant retention, and nutrient

removal/transformation. A Low rating was assigned by the WET analysis to: ground

water discharge, wildlife diversity/abundance for migration and wintering, and aquatic H

o
diversity/abundance. A more complete description follows. NJ
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—^ Interpretation of WET shows that AA6 effectively binds the soil and dissipates erosive

forces, thereby effectively stabilizing the sediment within the AA. Constriction of the

outlet for AA6, slow-velocity flow, and erect vegetation very effectively trap and retain

inorganic sediments and/or chemical substances generally toxic to aquatic life on a net

annual basis. AA6 was found to be very effective in retention or transformation of

inorganic phosphorus and/or nitrogen into their organic forms and/or, in the case of

nitrogen, into its gaseous form. Although AA6 functions as a very effective wetland in

terms of nutrient removal/transformation, the opportunity of AA6 to perform these

functions was found to be Low due to the lack of a permanent inlet.

The ability of AA6 to provide habitat for migrating wetland-dependent birds was Low due

to the lack of available open-water within the AA.

O-
Habitat for a diverse population of invertebrates and/or fish was not found to be available

in AA6 due to the AA being isolated from adjacent wetland areas during most of the year.

3.08 ASSESSMENT AREA 7

Area AA7 is located on the western portion of the site and extends from the Pennsgrove-

Pedricktown Road north to the railway easement. The flow within the AA is slow and

intermittent. Analysis performed by WET and summarized in the NSNJAA7 table found

the AA to perform the following functions with High effectiveness: floodflow alteration

and sediment/toxicant retention. The functions of the AA which were identified as Low g.
f
H

for effectiveness are: ground water recharge, ground water discharge, nutrient 0
o

removal/ transformation, and wildlife diversity/ abundance migration and wintering. A more ^
-»

complete description follows. m
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Interpretation of WET shows that AA7 effectively binds the soil and dissipates erosive

forces, thereby effectively stabilizing the sediment within the AA. Constriction of the

outlet for AA7, slow-velocity flow, and erect vegetation very effectively trap and retain

inorganic sediments and/or chemical substances generally toxic to aquatic life on a net

annual basis.

AA7 was found to be ineffective in nutrient removal/ transformation. The lack of velocity

within the AA effects the ability of the AA to perform nutrient removal/transformation

processes. Due to the inlet of the AA being intermittent, the opportunity of AA7 to

perform nutrient removal/transformation processes is Low.

The ability of AA7 to provide habitat for migrating wetland-dependent birds was Low due

to the lack of available open-water within the AA.

AA7 was found to function as an average wetland in terms of providing habitat for aquatic

invertebrates and/or fish. Portions of AA7 have little or no flow during the drier seasons,

thereby limiting the amount of time in which the wetland offers habitat for aquatic

diversity/abundance.

3.09 ASSESSMENT AREA 8 (AAS)

AA8 is located in the western portion of the site north of the railway easement. AA8 is

hydrologically connected to AA7 by a culvert which is located under the railway easement.

The rate of flow within the AA is slow during the most of the year and moderate during ^
H

times of storm events. The NSNJAA8 table summarizes all of the functions and their §

ratings. The function identified by the WET analysis as being performed with High -*
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effectiveness is floodflow alteration. The functions identified as being performed with Low

effectiveness are: grotmdwater discharge, sediment/toxicant retention, nutrient removal/

transformation, and wildlife diversity/abundance for migration and wintering. A more

complete description follows.

Interpretation of WET shows that AA8 effectively binds the soil and dissipates erosive

forces, thereby effectively stabilizing the sediment within the AA. Field investigation of

AA8 did not reveal the presence of a constricted outlet. Although erect vegetation and

low-velocity flow occur within AA8, the lack of a constricted outlet provides an ineffective

environment for trapping and retaining inorganic sediment and/or chemical substances

generally toxic to aquatic life on a net annual basis. AA8 is located upstream of AA9

(Figure 1) which is rated as High in sediment/toxicant retention. Although the inorganic

sediment and/or chemical substances will not be retained in AA8, retention in AA9 is

likely.

AA8 was found to be ineffective in nutrient removal/ transformation. According to the

WET operational manual, areas are rated Low for nutrient removal if they are also rated

Low for sediment trapping and have no woody or floating-leaved vegetation. Due to the

permanent inlet of the AA, the opportunity of AA8 to perform nutrient

removal/transformation processes is Moderate.

The ability of AA8 to provide habitat for migrating wetland-dependent birds was Low dm

to the lack of available open-water within the AA. 3

o
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/*«»v AA8 was found to function as an average wetland in terms of providing habitat for aquatic

invertebrates and/or fish. Portions of AA8 have little or no flow during the drier seasons,

thereby limiting the amount of time in which the wetland offers habitat for aquatic

diversity/abundance.

3.10 ASSESSMENT AREA 9 (AA9)

Area AA9 is located in northwestern portion of the site. AA9 extends north of AA8 to

Route 130. The rate of flow in the AA is slow under normal conditions and moderate

during storm events. The WET analysis, summarized in the NSNJAA9 table, identified the

following functions as being performed with High effectiveness: floodflow alteration,

sediment/toxicant retention, nutrient removal/transformation, and aquatic

diversity/abundance. A rating of Low for effectiveness was assigned to the following

/"**\ functions: ground water discharge, and wildlife diversity/abundance for migration and

wintering. The NSNJAA9 table summarizes all of the functions and their ratings.

Interpretation of WET shows that AA9 effectively binds the soil and dissipates erosive

forces, thereby effectively stabilizing the sediment within the AA. Constriction of the

outlet for AA9, slow-velocity flow, and erect vegetation very effectively trap and retain

inorganic sediments and/or chemical substances generally toxic to aquatic life on a net

annual basis.

AA9 was found to be very effective in retention or transformation of inorganic phosphorus

and/or nitrogen into their organic forms and/or, in the case of nitrogen, into its gaseous z
IT*
LJ

form. The presence of an inlet in which surface flow is present and a constricted outlet
o

play a role in the ability of the AA to function very effectively in nutrient ^
•**"*% ^
' removal/transformation. The opportunity for AA9 to retain nutrients was found to be ^
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Moderate due to the permanent inlet and the size of the AA in comparison to the

watershed.

The ability of AA9 to provide habitat for migrating wetland-dependent birds was Low due

to the lack of available open-water within the AA. AA9 was found to be very effective

in providing habitat for a diverse population of invertebrates and/or fish due to the

presence of water in the AA throughout the year.
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